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Demands of Scientific Management Satisfied 











~ 








——— 


FOR POWER GENERATION 


|. The greatest possible development of all available water, gas or steam 
power. [Electric power developments fulfill these conditions by locating the power 
plant so all conditions are best for power generation. 


2. The highest steam economy and efficiency compatible with continuous 
operation over a wide range of loads. Curtis steam turbine generating units 
exactly satisfy these requirements because they are built on scientific principles and 
maintain an originally high efficiency under all conditions of commercial service. 


3. The use of the highest practicable degree of superheat and vacuum. 
The absence of large sliding surfaces and the use of carbon packings in Curtis steam 
turbine generators allow the continuous use of any degree of superheated steam 
desired. Large exhaust ports make available the fullest benefit from operating under 


high vacuum 


4. The greatest possible continuity of prime mover operation. The great 
simplicity of Curtis turbines in structure and oiling arrangements contributes to 





continuity of operation to a marked degree. 


5. Readiness of prime movers for emergency service. Curtis turbine 
generating units can be started safely and quickly, and put into service in the minimum 
time recorded for such operations. 
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6. Maximum safety in prime movers. Simple and effective safeguards in 
duplicate assure the safe operation of Curtis turbines. 









N 7. That maintenance cost of prime mover be a minimum. Performance 
NG records from practically every power using industry prove Curtis turbine generators are 
SQ operated with a minimum of repairs and attention. 

SS 8. That gasolene electric generators be efficient and reliable. Gasolene 
~~ . 7 . 4 

SS electric generating sets made by the General Electric Company were designed to meet 
SS rigid government specifications covering these requisites and at a minimum cost of upkeep. 
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General Electric Company Gasolene Electric 
Generating Set 





YY 
Y 


V4 f 
Vif 


Z/ 


9. That machines run always at maximum productive speed. With General 
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WW Electric Company individual electric motor drive this condition is easily maintained. 

SS So m . — ° . 

SS S 10. That production be increased by eliminating belt slippage and power 
RS S jerks. With General Electric Motor drive every machine does its full share of work 


with no interference with or from other machines receiving power from the same source. 


11. That power loss be reduced by minimizing line shaft friction. No long 
line shafts need be used with General Electric motor group drive, and no line shafts 
whatever with individual machine drive. 
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SS 12. That power consumption cease when machine is stopped. This feature 
SSIs planer driven by General Electric Company Motor is found only where tools are individually driven by electric motors. 

~ 


13. That exact speed desired be instantly obtainable. An electric speed 
controller handle placed where most convenient gives just the speed desired when 
machines are individually driven by General Electric motors. 
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14. That shop arrangement be independent of power system. Place a 
machine where you want it, wherever a wire will go, and General Electric motors 
will drive it most effectively. 


15. That overtime operation of a few machines consume only power 



























S Lathe driven by General Electric Company Variable 
SS Speed Motor 
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S S required to drive them. With General Electric motor drive any machines desired N 
S Double Beda] Poaching ond Shearing Mochine driven « can run overtime without turning shafting in other parts of the building. \ 
SSS ra ric Company or 
SS With electricat machinery made by this Company N 
SY the purchaser receives the benefit of engineering N 
SY experience covering the successful development and N 
NSN application of electric power in all parts of the world \ 
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Car of the ‘‘ Capitaine Marchal.’’ The new Austrian military 


airship, which is a modified Parseval. 





























The French airship ‘‘ Le Temps.”’ The French airship ‘‘ Capitaine Marchal.’’ 
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Parseva! airship casting its shadow on Chemnitz, Germany. English airship shed to house the first naval dirigible. 


DIRIGIBLES OF TO-DAY.—[See page 466. | 
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The purpos of this journal is to record accurately 


and in simple terms, the world’s progress in scientific 
knowledge and industrial achievement. It seeks to 
present this information in a form so readable and 
readily understood, as to set forth and emphasize the 


inherent charm and fascination of science. 


Aims and Accomplishments in Aeronautics 


L.THOUGH the greater part of the present 

issue of the Scientiric AMERICAN is devoted 

to aeronautics, so rapidly has the art devel 
oped that it is possible to deal in this number only 
with some of its more important phases. 

The world at large, and particularly the people of 
the United States, have heard too much about the 
befallen the airship, and too 
The story of the opera- 


disasters that have 
littl ibout its successes, 
tion of the dirigible, particularly in Germany, as 
told in the article on this type of air craft, will come 
i8 a great surprise to those of our readers to whom 
the term dirigible may have come to be synony 
nous with costly construction and dire disaster. The 
inalysis of these very mishaps proves that they were 
due, not to 


of construction, but rather to certain fortuitous con 


iny inherent fallacies in theory or faults 
ditions of wind and weather or the carelessness of 


The charm of a_ well-written biography will 


ilways be enhanced by the introduction of the per- 


| ; 


sonal note In the case of a man of the public 


reputation of the late Octave Chanute, it is not 


t merely to recite the events of his life; on 


sufficien 
wishes to be brought in contact with the man him 
self rhis personal touch in the present biography 
of Chanute, which was written by one who for some 
years was a close personal friend, will render the 
netice particularly appropriate to the present issue. 

he art of flying has not progressed so far but 
that there is still a wide field of fascinating inves- 
tigation before us. In the article dealing with the 
ulways-tragic subject of aeroplane accidents, the 


writer draws attention to a most important element 


in the question of stability, namely, that of giving 
to the aeroplane sufficient flexibility to enable it to 


i 
eld and id just itself to the unevenly distributed 
shecks of a disturbed 
iviators are giving much attention to this most im 
pertant question; and it should commend itself to 
the serious thought of American aviators. Not only 
but higher speed, will attend 


atmosphere. The French 


creased stability, 
the solution of the problem. 


There are few problems of the aeroplane or 


dirigible that invite closer investigation or promise 
greater returns in efficiency, than that of the pro 
peller. The field of aerial propulsion is fortunate 
in having at its disposal the valuable data obtained 


in the investigation of marine propellers, and the 


study of the aeroplane propeller contained in this 
um written by a naval constructor, will prove 
to of mucl practical assistance to builders of 
raft 
It was inevitable that the matter of automatic 
stability sl i, from the very first, have stood out 
ne of tl f not the most vital con 
nected with tl t « Automatic stability 


Sever f 


these have been selected for illustration in an article 
on this subject, in which their method of operation, 
efficiency, etc., are clearly and simply discussed. 
The conclusion of the writer is that we shall ulti 
mately come to a type of machine which possesses 
in inherent stability, independent of movable wing- 
tips and similar devices—a conclusion with which 
we he irtily igre 

It is a common fallacy that the cost of one battle- 
ship could be put into a fleet of air craft whose 
As a matter 
on this subject, 


military value would be vastly greater. 
of fact, as shown in the article 
battleships will fight battleships and air craft will 
be pitted against air craft. The 70-mile aerial scout 
may take the place of the 25-knot scout of the sea; 
but beyond that the substitution will not go. 

By no means of the least interest to our aero- 
nautical readers will be the article which reviews 
the very promising field of the so-called valveless 
internal-combustion motor. Of all the requirements 
of the 
first; and there are indications that when the valve- 
less type shall be brought to its final perfected form, 
it will carry the art a long step forward toward 
that ideal motor the advent of which the aviator is 


aeroplane motor, that of reliability stands 


still eagerly awaiting. 


A Centenary in Photography 

HE centenary of the birth of John William 

Draper, which falls within the current month, 

furnishes a fitting occasion to cast a retro- 
spect over the development of the art and science 
of photography. For Draper was one of the earliest 
workers in the field, and in this country probably 
the first. 

The history of any important invention is usually 
found to ascend for its origin to a very remote 
period. Perhaps the first recorded observation of 
a photo-chemical reaction is that of the “develop- 
ment” by sunlight of the ancient purple, as de- 
scribed by the Grecian princess, Eudoxia Makrem- 
bossa, A. D. 990. The darkening of silver chloride 
by light was discovered as early as 1556 by Fab- 
ricius, and was applied for a crude kind of copying 
process in 1727 by the German philologist J. H. 
Schulze. The first attempts at photographie por- 
traiture were made in France, by J. A. C. Charles, 
who prepared simple shadow-photographs. Similar 
experiments were performed in 1802 by Thomas 
Wedgewood, who also tried, though without success, 
to obtain an impression, upon silver nitrate paper, 
of the image formed in a “camera.” But the chief 
credit in putting photography on a practical basis 
must undoubtedly be given to Niepee and Daguerre, 
who joined forces in 1829 in perfecting the process 
of “heliography” invented in 1816 by Niepce. The 
final result was the famous daguerreotype process, 
given to the world in 1839. Through Samuel F. B. 
Morse, information of the new process reached Prof. 
J. W. Draper of New York University, who in the 
year following obtained the first sunlight portrait 
of a human face. 

Since then developments have taken place rapidly 
and in all directions, so that to-day, not only are 
a great variety of photographic processes worked 
out to great perfection, but the applications of pho- 
tography in science and art have reached an im- 
portance which could hardly have been foreseen at 
the time of Prof. Draper. The 
process of ordinary photography has been so much 
simplified that the unskilled amateur has no diffi- 
culty in securing pictures of any subject, whether 
at rest or in motion. The perfection of the instan- 
taneous shutter has furnished Edison with the means 
for evolving from a crude toy, known as the zoe- 
trope, the modern kinetoscope, which not only affords 


Daguerre and 


entertainment and disseminates information among 
the people, but has served its function also in serious 
scientific pursuits. 

While the photographie plate is less sensitive than 
the eve as regards its response to a stimulus of 
short duration, it is nevertheless capable of re- 
vealing to us objects whose light is too faint to 
affect our eye, for upon prolonged exposure the 
effect upon the photographic plate is cumulative. 
In this way stars have been photographed which 
the eve cannot directly observe. Spectro-photog- 
raphy has revealed to us the chemical constitution 
of the sun and other orbs, and stereoscopic pho- 
tography enables us to see astronomical objects as 
they would appear to some gigantic being, whose 
eyes were a million miles apart. 

If telescope and microscope have overcome some 
of the limitations of our senses as regards distances 
great and small, the X-rays have furnished us with 
the means of obtaining a view of objects hidden 
behind an opaque covering, and again the photo- 
graphic plate comes to our aid to record the struc- 
res disclosed. And the latest development, the 


transmission of photographs by telegraphic means, 
overcomes at once distance and obstacles obstructing 
normal vision. We are placed, as it were, in sen- 
tient communication with eves reaching out hundreds 
of miles from our natural body, to which they are 
linked by the nerve-strands of an electric conductor, 
And thus another step forward is made in the exten- 
sion of man’s sphere of conscious perception. 


The New Armor 


OME thirty years ago, when the iner asing 

power of rifled guns had shown the need for 

armor plate of greater resistance, the makers 
were confronted with the necessity of providing a 
plate which was at once both hard and tough. Then 
it was that the plan was tried of welding a face of 
hard steel upon a backing of softer metal possessing 
great toughness. Excellent in theory, the systein 
was found to be very defective in practice, chiefly 
because of the impossibility of providing a satisfac- 
tory weld between the two plates. At the proving 
grounds, the hard face wou!d split up and break 
away from the backing. It was realized that in the 
state of the art, no satisfactory “compound armor,” 
as it was called, could be made. Then came Harvey's 
brilliant invention, in which the plate was made 
homogeneous throughout its thickness, and the neces- 
sary hardness imparted by carburization of its front 
face. Krupp improved upon the Harvey process by 
using gas in place of solid carbonaceous material. 

The process of face hardening has always labored 
under the disadvantage that the super-carburization 
of the surface could be made to reach only a certain 
limited depth; whereas the continued improvement 
both in the energy of the projectile and its ability to 
hold together while penetrating the hard face, has 
enabled the gun to once more master the plate. 
To-day there is a demand for a plate having a much 
deeper layer of face hardening than is possible by 
present processes. During the past few weeks, 
much has been written in the European technical 
press about a new system of face hardening, known 
after. the name of Simpson, the inventor, who 
appears to have adopted the Cammell process, but 
with the important difference that he has introduced 
a plate whose weld is so perfect that under test, it 
presents no natural line of cleavage along the line 
of the weld. It is claimed that this result has been 
obtained by interposing a_ thin sheet of copper 
between the two plates before welding them 
together. 

As in the case of many another important inven- 
tion, the author appears to have stumbled upon its 
secret by chance. In the course of some experi- 
ments, Simpson found that copper and steel, when 
subjected to a certain treatment, formed a molecular 
mixture or solid solution of the two metals. Later, 
he discovered that if two plates of steel with a sheet 
of copper between them were placed in a mixture 
of carbon, brown sugar, and water of the consistency 
of compressed snow, and the whole mass were 
heated to 2500 degrees Fahrenheit, the copper melted 
away into the steel and formed a weld so perfect 
that not only was it impossible to split the plate at 
the juncture, but the copper increased the tenacity 
of the steel. Professor J. O. Arnold, of the Univer- 
sity of Sheffield, after making a micrographic analy- 
sis of some specimens, stated that the copper seam 
formed a solution which was micrographically almost 
indistinguishable from the steel itself. The copper 
seam is so completely soluble in the steel that it takes 
a molecular form which is beyond the range of micro- 
scopic vision. The weld, in the ordinary acceptance 
of the term, has disappeared, there being absolute 
molecular continuity. 

Now, the importance of this process, in its bear- 
ing upon armor plate manufacture, is evident, since 
now the thickness of the hard face may be increased 
to any degree desired. It is stated that already 
trials have been made with 6-inch plates, in which 
two inches of hard steel were welded upon four 
inches of soft backing, and that the plate, under 
attack by a 6-inch gun, gave very satisfactory results. 
If, as is claimed, the resistance of a given weight of 
armor has been raised from 20 to 25 per cent, it fol- 
lows there is that additional percentage of a given 
weight of the present armor available to the designer, 
for improving the offensive or defensive qualities of 
a warship. He may increase the defensive qualities 
of his ship by retaining the present thickness of 
plate, or he may reduce the thickness of his armor 
and put the weight thus saved into a heavier battery 
or into more powerful engines, or into a larger coal 
supply. Probably, in view of the more powerful 
guns which are being mounted in the world’s navies, 
he will choose the first-named alternative—for it is 
certain that, at the present time, the gun secs to 
have the ship at its mercy. 
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Octave Chanute 
His Work and Influence in Aeronautics 
By Dr. Albert Francis Zahm 

CTAVE CHANUTE. who is sometimes called the means and of some leisure; he was definitely com- Lilienthal monoplane; but, finding this unsafe and 
O Fathe of Aviation in America,” did much to mitted to aviation; he was proficient in the art; he treacherous, they discarded it in favor of a multip! 
merit that title. He and Langley were the deans of th« therefore determined to embody some of his dreams wing glider designed by Chanute, which after many 
pioneers mechanical flight in this country. He pro in palpable form empirical modifications in the placement of the sus 
moted the art by numerous and judicious publications, In his opening address before the Conference on aining surfaces, assumed the form of an ordinary 
lectures and scientific congresses. He was the sympa- Aerial Navigation, Mr. Chanute expressed the belief multiplane glider of the present day This glider 
thetic and helpful friend of practically every earnest that a dynamic flier could then be built, if men wished sembled the Lilienthal biplane in having the si 
and prominent student of aviation in the world up to to risk their money without too much hope of a re- faces vertically superposed, the rider below them, and 
the arrival of the first successful aeroplanes. He made turn. He even estimated that a one-man aeroplane the rudder in the rear; but it was a five-decker who 
fundamental experiments and inventions by which be could be made for twenty thousand dollars. The two wings, on either side, could swerve fore and aft ) 
achieved practical gliding flight and led other experi- main difficulties seemed to him to be the securing of to bring the center of lift always over the center of 
menters in America and Europe on the direct and a suitable motor, and the manipulation of the ma- gravity, in order to prevent excessive rearing or 
easy way to dynamic flight, by application of the gaso chine in flight. Mr. Mosher, of New York, offered to plunging. This glider was found very tractable in a 
line engine to the Chanute glider. build a steam engine of one horse-power weighing ten twenty-mile wind, and in a thirteen-mile breeze would 

Jorn in France in 1832, he came at the age of six pounds, for ten thousand dollars, and a larger engine sail down a slope of one in four. After further stud 
to New York, where he was edu- the five-decker was displaced by a 
cated, and at the age of seventeen three-decker, which presently was 


began his lifework in civil en deprived of its obstrusive and un 
essential lower surface, thus as 
suming the familiar f 


Chanute biplane glider 


gineering on the Hudson River 
Railway Later he went to the 





middle West, where he _ superin- 
tended the building of many rail- 





a radicaily new and elegant design 
bridges and terminals, and consisting of two superposed 


ished himself in 


ways, 
arched surfaces held together 








finally, 1889, estab! 
Chicago as civil engineer and vertical posts and diagonal wir 
president of a wood-preserving like a Pratt truss It as, in fact 
company Though he became one the renowned “Chanut glider 
of America’s foremost engineers, he which has been copie d by so man 
successful designers of bipi 

The Chanute glider wei : 
pounds, spread 135 square feet, and 


readily carried a total weigh 


was from early manhood an en- 





thusiastic student of aviation, so 


much so that it required all his 


force of character to put aside 

those studies till he had first ac 178 pounds at 23 miles an hour. It 
quired a mpetence and some was provided with side plan and 
leisur Finally about the begin a double rudder, and this latter 


ning of the last decade of the nine was elastically connected with thé 





teenth entury, vhen Maxim main body to insure steadiness 
Langley, Lilienthal and Hargrave flight, on the principle of th a 
were making their famous experi- tic wing margins l D 
ments in aviation, Mr. Chanute jrown in 1874 I raft 
emerged autiously from his found easy to pulate n 
tudies. and was quickly recog launching, sailing and landing, a 
nized as the first authority in two-inch shift of the pilot weight 


America, both in balloons and fly being equivalent to a five-inch shi 


ing apparatus. on the Lilienthal monoplans If 
In 1890 the present writer, whil was steady at a speed of twenty 
a student of mechanical engineer- to forty miles an hour through the 
ing at Cornell University, heard air, even when the wind was blew 
Mr. Chanute lecture there on aero ing seventeen miles an hour o 
nautics, and was introduced to him, 
.5 degrees to 11 degrees, depend 
ing on the speed and trend of th 


wind. The work of gravity ex 


ground. The angle of descent was 
then a silver haired gentleman of 7 
fifty-eight, full of faith in the art 
but apologetic enough for identify 
ing himself with a pursuit so gen pended in maintaining tead) 


erally contemned A few months flight was at the rate of two hors 
later, Mr. Chanute accepted with power for the 178 pounds, a good 


unfeigned trepidation the chair showing with the rider vertical 
manship of the Third Interna 


tional Conference of Aerial Navi- 


Summer passed before Mr 
Chanute could perfect the inven 




















gation, to be held in Chicago dur tion for automatic stability by 
ing the exposition of 1893, and im- means of swerving wings; but 
mediately began, with character- otherwise the gliding experiment 
istic nergy and method, to have were very satisfactory rhe stror 
papers prepared on every topic of OCTAVE CHANUTE and simple biplane evolved during 
aeronautics and the allied sciences, those few weeks of fruitful stud 
by the foremost writers and experimenters in that of like type for a larger sum. This seemed to answer was an important contribution to the science of a 
science throughout the world. Though he suffered fairly well for a first demonstration of the feasibility ation by reason of its strength and simplicity of d 
not a little raillery from his brother engineers for his of mechanical flight, and accordingly Mr. Chanute gave sign, its efficiency, its stability, and, b: f | for 
interest in an “impossible” art, he pointed with some his attention, for the next few years, to the study of that day, its record for good flights and fet A 
elation to the forty-five papers presented by the in- automatic stability, as well as the manual control, of who could appreciate it understood that the additior 
dustrious members of this congress, the first of its aeroplanes. of a light motor would transform it to a dynami« 
kind held in America. In 1894 he edited the proceed- On June 22nd, 1896, accompanied by Mr. A. M. Her- flyer, navigable at least in mild weather 
ings of the conference, and at the same time pub- ring and two assistants, he went into camp among the A full account of these experiments was publi 
lished in book form his valuable series of articles in sand dumes, on the southern shore of Lake Michigan, by Mr. Chanute in the Aeronautical Annual of 189% 
the American Engineer and Railway Journal, under to study the art of navigating an aeroplane without and in a paper read by him before the Western 8 
the title of Progress in Flying Machines, a careful artificial motive power. Mr. Chanute thought that the ciety of Engineers in the same year This pap 
and discriminative work of more than one hundred maintenance of equilibrium under all circumstances stated that the experiments were premising nd 
thousand words devoted to the elementary principles was at that time the most important problem of avia vited other investigators to improve upon t} Pre 
of aviation, and to a critical history of all the most tion, and that until automatic stability was secured, it ently other persons in several countries did improve 
interesting and ingenious attempts to compass me- would be premature and dangerous to apply a motor upon them, notably the Wright brothers and Mon 
chanical flight by means of apparatus heavier than air Otto Lilienthal, in Germany, had made many success- gomery in America, the Voisin brothers, Ferber and 
kites, dirigible parachutes, gliders, toy flying ma- ful down-hill glides on an aeroplane from which he others in Europe. 
chines, helicopters, orthopters and aeroplanes. was suspended by the arms; but Mr. Chanute wished In March, 1900, one of Mr. Chanute’s earliest di 


This was really Mr. Chanute’s graduating thesis in to evade, for he did not relish, Lilienthal’s way of ples, Wilbur Wright, wrote inquiring of him a 


all that was known in aviation at that time. He balancing by shifting the body and kicking wildly at the construction of his machine, the best materia 
was now publicly and irrevocably identified with the stars. His main purpose, therefore, was to ac- be used, the most suitable place to experiment, et 
aeronautics; he was in constant correspondence and quire the pilot’s science; but secondarily he would saying that he had notions of his own that he wanted 
conference with numerous votaries of the science in learn much about the architecture of gliders, the be- to try. and that he knew of no better way of spend 
many countries; his ample library was banked with havior of air currents, the elements of propulsion and ing his vacation All that information was glad! 
aerial literature, and hung with soaring birds and sustentation. furnished, and the two men became fast lend 


gauzy-winged aeroplanes. He was a gentleman of He and his assistants made some flights with a (Continued on page 488.) 
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| The Coroner’s Inquest 


Why Men are Killed in Aeroplanes 


By Marius C. Krarup 














| N pa i , ne and in part a death trap from town to village, an ordinary half-day’s journey 
e a i lone both more and less than But between-times it has exacted sacrificial offerings 
its sudden a il among the great inventions of the to the demons of the atmosphere. Without hint or 
ige had promised ry assurance of a brilliant warning it has often suddenly refused to heed its 
future for machine f its kind, which has been pro- rudders and has dropped as a shot bird, anywhich 
duced ‘ inces, renders it necessary that side foremost. Hundreds who trusted the plan of its 
ts a ' d and its failures obviated designers and their own skill have fallen back to 
Th combinati of a Chinese or a box kite, an earth, as all know, to lie on a couch of pain for 
Luto l i al fan, balloon rudders, months and rise finally with all fine frenzy for flying 
inior i \ and | runners, the whole crunched out of their bones Monuments have been 
ung togeth vith piano wire and safeguarded with erected over the graves of twoscore of young men 
uihesive tape and mammoth rubber bands, sprang who had thought the air was conquered, and that it 
i d into the world of industry, politics, war- was only for them, lucky Aladdin boys, to gather 
far ind finance when two plodding and practical laurels and rewards for demonstrating the victory. 
tinker f niu self-made engineers from the Amer- Now, the world turns a searching glance upon this 
n school of tr try nd try again—proved they machine which does so much and fails so treacher 
i balar ind steer it by a twist of its muslin. ously What explanation is offered by the authors of 
hen, all yuld = fly Any kind of a kite, with any the construction in its various forms, the Wrights, 
vie f as motor with the fans pulling or Blériot, Henry Farman, Curtiss, Levavasseur, Esnault- 
pushing their blades of varying number, with rudders Pelterie and Louis Bréguet? What do they say, not 
fore or aft or bot! irge or small. with keels, horizon with their lips, but through those actions which inter 
tal or ver il or both, or without any keels—just so pret thoughts the tongue scarcely knows? Though all 
the total weighed within limits—could be made to rise brave and brainy, they all fly, now, just as rarely 
from t ground and travel on the wavering roads as compatible with leadership in progress. No other 
if the atmosphere Even the twist of the planes invention designed for sport and transportation work, 
could be counterfeited. Flight with the “heavier-than and launched as complete and full-fledged, was ever 
i ma ne vas an accomplished fact All minds so readily turned over for others to enjoy. None was 
turned to flight, to exploit or to improve the aero ever so sparingly used by those who knew it best. 
plane, or merely to wonder at its possibilities In What does the engineer say, the man whose pro 
three short years, by improvements in its component fession it is to compare the creations of inventive 
parts and the training of many aviators, but without genius with the data of applied science, to take note 
the addition of a sing! new fundamental idea to of their imperfections and to contribute to their ra- 
ipplement or correct its original design, it has been tional development? What structural peculiarities 
developed to the point of carrying a considerable load does he find which aeroplanes have in common and 
of fuel ibricating oil and humanity for eight con- in which he detects violations of established engi- 
secutive he while coursing over a distance of 350 neering rules, whose validity no invention can change? 
mils vitl once seeking the mother earth. It has If deaths are due to plain and indisputable engineering 
fanned itself and its burden—going up at an easy errors which might be avoided, the engineer should 
incline a th crane flies when rising from the be a good man to have on the coroner’s jury, when 
mar up into the thin air two miles above its public opinion or sentiment chooses to impanel itself 
starting point, where the aviator gasps for breath in that capacity Limiting himself to facts which 
um rT of the urburetor chokes with ice, and are not disputed and to conclusions whose correct 
’ 1 down again on the spiral bannister which derivation from the facts all may check without spe- 
its \ wisted planes shaped in the atmosphere It cial technical knowledge, the engineer finds about as 
has sailed ve arms of the sea and over the gruesome follows 
rlaciers of the Alps It has transported passengers The preservation of equilibrium in a disturbed at- 
t ipital of one empire to the capital of mosphere depends upon control action by the aviator. 
nother, and back again It has circled over fortifica- The means for control are (1) twisting of the main 
yn id battleships and has brought home photo planes or wings, and (2) operation of horizontal and 
aphe o e panoramas which spread beneath its vertical rudders. Both the twist and the rudder action 
‘ While flying with it. men have sent and re- are required. One supplements the other in most in 
ceived ether ages It alights on water or on stances. Both must be reliable, if equilibrium shall 
shinboa i fi hence home again Four. five and be preserved under all circumstanees. Even if twist- 
even tw have clung to ing of the planes (or the almost equivalent manipula- 
it } lew the whole ton-weight tion of ailerons or wing-tips) is assumed to constitute 


a reliable method for obtaining certain indispensable 
effects, the fact that this method is not sufficient for 
all purposes makes it certain that the preservation of 
equilibrium still depends ultimately upon the relia- 
bility of rudder action also. The facts relating to 
rudder action must be examined. 

The efficiency of rudder action depends, other things 
equal, upon the speed of the structure to which the 
rudder is attached. A drifting ship or a drifting 
balloon does not obey a rudder. The movement of 
the structure must be in the direction of its axis 
Any deviation from this direction changes the neutral 
position of the rudder, and for this change the opera 
tor must immediately make allowance as best he can 
It also affects the resistance against the progress of 


the structure, changing it from one equally divided 
on both sides of the axis to one unequally divided, 
and the rudder action is frequently not powerful 
enough to compensate for this inequality In the case 
of an aeroplane, neither the speed of the structure 
nor its direction is assured. True, it makes no differ- 
ence that the whole machine may be carried sideways 
in relation to things on earth. Generally, only the 
relations to the surrounding atmosphere are of con 
sequence, in so far as the obtaining of certain effects 
from certain control movements is concerned. But, 
sooner or later, an atmosphere current or eddy strikes 
with more than usual force one of the wings or one 
side of the planes, while other portions remain, for 
a moment at least, subjects to different influences 
Birds, by their small dimensions, practically escape 
this difficulty. Then, if the disturbed position given 
the whole machine is one so much inclined that the 
planes or winds fail to give their usual support, 
gravitation and the new lateral tilt of the planes 
enter as new factors in the play of forces and pull 
the machine away, in higher or lesser degree, from 
that axial direction of its movement which is ordi- 
narily maintained by the propulsive power. The rud 
ders no longer act as intended Position control is 
lost at a moment when most needed, although ski 
in allowing for the misalignment ani suitable twisting 
of the panes (or turning of ailerons) may obviate 





catastrophe when the disturbance is not too severe. 
The much smaller difficulties experienced in steering 
a ferryboat when its bow is in one current of water 
and its stern in another illustrate a parallel but 
less complicated and serious situation. Were boats 
in danger of going to the bottom of the ocean every 
time they fail to obey the helmsman, rudder-control 
would have to be abandoned for them, too. 

The obvious fact that either wing, being of much 
larger area than a rudder, may easily become subject 
to forces in the atmosphere of much greater magni- 
tude than any which the speed of the machine can 


. 








is 

















May | ‘it 

pring to bear on the small rudder area, is in itself 
sufficient to compel the same conclusion; namely, 
that control by rudders is unreliable in any but a 
relatively ill atmosphere, and that the adoption of 
rudder action for control is mainly responsible for 
the death-list of aviation. 

The measure of control which may be exercised 
by twisting of the main planes or wings is not subject 
to the ame objections, as it is effected through a 


readjustment of the same large surfaces which are 
attacked, and not by attempting to influence the course 
of large disturbed surfaces by counter-movements of 
much smaller ones. But this adjustment by twist is 
in existing aeroplanes of small scope and of insuffi- 
cient variety, always coupling increased resistance 
with increased lift on one side of the machine and 
with reduced resistance and reduced lift on the other. 
Intrinsically, however, the possibility is presented that 
the adjustment of the main planes which at present 
takes the form of a slight twist of their surfaces, may 
be developed by inventive talent into larger and more 
varied control movements, causing more pronounced 
changes in the shape and position of either side of 
the planes and effectually counteracting severe dis- 
turbances of the equilibrium. 

The engineer notes, further, that propellers of aero- 
planes, though they receive all the motor power, de- 
liver only ” small percentage of it in form of propul- 
sion He knows that this is so, without resorting 
to tests or calculations. A simple observation tells 
him Aeroplanes of 40 horse-power or more can noto- 
riously make no headway against a steady wind blow 
ing at the rate of 50 miles per hour, but an automo- 
bile with limousine body can be driven against the 
same wind by the application, at the rims of the 
driving wheels, of not more than 6 horse-power. And 
the air resistance against a limousine is, according 
to the best tables—areas and their angles of incidence 
being considered—comparable to the resistance which 
an aeroplane of ordinary size must overcome, at sim- 
ilar speed. Calculations based on the draw-bar pull 
of aeroplane propellers also indicate a poor utilization 


of e motor power. 


It has been aeroplane practice to seek stronger pro- 
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pulsion by striving for higher motor power, but, ac- 
cording to rules for good engineering, it is the effi- 
ciency of the propellers which by all means should 
be increased, since excessive waste in the mechanical 
transmission of power cannot be conceived as perma- 
nently acceptable. On the other hand, the fact that 
flight is possible with so much of the power thrown 
to the winds, literally speaking, seems to shed a 
strong light on the brilliant results which may be 
expected from aeroplane construction, when this enor 
mous waste shall have been gradually removed. At 
the present moment, even a slight improvement in 
the efficiency of propulsion would mean greater safety, 
as it would increase the effect of every control action, 
while, on the other hand, increased motor power means 
either increased weight or increased liability to motor 
troubles. Propellers of the present style also reduce 
safety by hindering speed when not revolving, as when 
the machine is gliding to earth with the motor 
stopped. 

What becomes of the power of the aeroplane motor? 
It seems that the waste must take the form of heat 
imparted to the air by friction with the propeller 
blades and dissipated in the atmosphere. 

One more vital fact is observed. No provision is 
made in the majority of aeroplanes for tempering 
the jolts received from gusts of wind or eddies. While 
air is highly elastic, the fact that its irregular move 
ments are frequently so violent as to turn an aero- 
plane machine completely over, exactly as a hole or 
a boulder in one side of the road may upset a rapidly- 
moving vehicle, shows conclusively that the natural 
elasticity of the disturbing element itself is insuffi- 
cient under the circumstances, the resistance of the 
machine against any force tending to upset it being 
very small. As the “boulders of the air” cannot be 
circumvented, being invisible to the aviator and also 
liable to overtake him, a spring suspension for aero 
planes, to protect against “road shocks,” as vehicle 
springs protect automobiles, seems to the careful 
engineer even more strictly necessary than similar 
provisions are acknowledged to be for vehicles moving 
over solid roads. In point of fact, provisions of this 
nature, in the form of elastic wings, are incorporated 


in some aeroplanes, notably the Bréguet, the new 
Paulhan machine and the latest Esnault-Pelteri« and 


these are yet to be heard from in accidents, though 


no engineer would expect to be able to proportior 
the spring elements correctly without considerable 
perimenting 


The consulted engineer of the coroner’s jury has 
finished his remarks The members smile a little, 
and one says to another: “Well, rudders are not 


much good, it seems, for any machine that you can 
fall down from and break your bones, but, se far, 
they have not been able to find anything better, 

what are we going to do about it? We cannot stop 
progress. Suppose we recommend that inventors work 
a little harder and invite imitators to retire from 
their pernicious activity. Will that do? Agreed? All 
right.” Verdict: “Nobody guilty, but aviators should 
not fly when the wind blows, until inventor have 


found some way of getting away from rudders.” 


The New British Meteorological Office 

HE British Meteorological Office, which for mor 

than forty years had been installed in cramped 
and unattractive quarters in Victoria Street, London 
has recently moved into a new building especially de 
signed for it in Exhibition Road, South Kensington 
The transfer of the staff was completed November 
15th, 1910, and on December ist the Meteorologicai 
Committee, the governing body of the institution, held 
an “at home” in the new premises. The building 
shared with the South Kensington Post Offi which, 
in accordance with the English custom, is aise a 
graph office, so that the meteorological service no 
has all the facilities under its own roof for receiving 
and dispatching promptly its telegraphic reports, 
mailing its daily weather maps, etc. A noteworthy 





feature of the new installation is a permanent exhibit 
illustrating the work of the office and meteorological 
work in general; a feature that the director, Dr 
Shaw, hopes will have the effect of stimulating the 
interest of the public in meteorology, and lead to the 
recognition of the importance of including this sub- 
ject in school curricula 























Propellers make poor plowshares. 


There is too often death in ‘‘the dive.”’ 

















Back somersaults mean broken wings. 


THE WAXEN WINGS OF THE MODERN IKARUS 
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The Dirigible ot To-day 
A Review of French, English, and German Airships 
By Carl Dienstbach 
ei HE unfortunate mishaps of large dirigible bal- her memorable trip to England across the widest part have the same unbroken lines below as above, to in- 
oons in recent year imong them Count Zep- of the English Channel He has publicly expressed sure speed. Even semi-rigids and non-rigids could be 
pelin’s leviathans, the French dirigibles “Patrie” and admiration and envy of German airmanship. With built more or less after the plan of the Spiess. The 


and the German airship “Erbsloeh, 





have aroused an unfortunate prejudice against the 
lighter-than-a craft Accidents, however, are as un 
avoidable in the experimental development of the air 
hip as of the aeroplane At the end of 1910, about 
1.300 aeroplane had been tested in France alone, with 
the fan frequent results Because the crew of 
mn alr ) 7 numerous than that of an aero- 
plane, the destruction of life, when it does occur, Is 
necessarily 0 ippalling. For all that the total loss 
of life which has resulted from aeroplane accidents 
far exe is the number of casualties that may be laid 
to the door of the dirigible 
The Remarkable ‘‘L. P. VI.’’ 

In Germany at least the dirizib] seems to have 
been brought to a pitch of perfection hardly realized 
in this countrs The “L. P. VI built on the non 
rigid Par il system, was in practically continuous 


gery for over six months before it met with an ae 
cident Hardiy less advanced are the rigid Zep 
pelins Military semi-rigids in Germany now make 
iilmost daily trips 

Probably the Parsevals are the most highly de- 
veloped airships of the day, because they have been 
directly evolved from the old spherical balloon. Th 
erack ship of the Parseval flotilla is the “L. P. VI.” 
That vessel! has the same dimensions as the passenger 
carrying “P-IIl which ascended almost daily at the 
Frankfort Exposition of 1909 The car has been 


lengthened so as to provide an increased amount of 


structural stiffening for the gas bag and more com- 
nodious quarters for the passengers The “non- 
rigid” propellers have been slightly stiffened and are 
now “semi-rigid.” 

Leaving Munich at 10:30 A. M. on October 10th last, 
the “L. P. VI.” landed at Plauen at 4:30 P. M., and 
emained there until the following morning. At 9:40 
4. M., on October 11th, the vessel re-ascended and 
alighted at 12:22 P. M. near Bitterfeld, where the 
Parseval shed was entered. On October 12th the ship 
rose at 11 A M. and landed at 4 P. M. at its Berlin 
station, despite a head wind of eleven miles an hour 
Throughout the entire journey, easterly winds were 
encountered, in spite of which an average speed of 
6 miles an hour was maintained for the whole dis- 
tance of 346 miles. When it is considered that the 
sea speed of some of our fastest steamers is not more 
than 22%, knots, the performanee is truly remarkable 
Mere remarkable, however, were trips made in the 
Bavarian Alps under conditions which proved that 
the day of practical aerial navigation has really 
dawned A course was followed through narrow val- 
leys in winds as irregular and swirling as the water 
currents along a rocky coast “Strong vertical cur- 
ents,” “squalls with fog,” and “eddies,” all duly 
recorded in the log, were also encountered and suc- 
cessfully overcome 

The only dirigible which can be compared in regu- 
larity of service with the Parsevals are the semi- 
rigid military Basenachs Their records, however, 
are not as yet quite so free from accidents 


Some of the Leading European Types. 


The huge French ships “Clément-Bayard II.” and 
the “Morning Post” were built largely as a result of 
popular English opinion The “Morning Post” has a 
capacity of fully 353,000 cubic feet, and was at the 


the largest ship that was ever constructed, with 
Zeppelins. 


time 


the exception of the rigid 


The German non-rigid “Krell I.,” a giant constructed 
by the Siemens-Schuckert works, of 459,160 cubic feet 
capacity, has outdone the “Morning Post.” The craft 
was avowedly built for military use only Inter- 
mediate between the “Morning Post” and the “Krell 
1.” will be the newest Italian military dirigible, with 
a displacement of 282,560 cubic feet. Other remark- 
able craft are the “Capitaine Marchal” (named after 
the “République’s” unfortunate commander), which 


feet, 
The experiences of 


nearly three times that of 
ser- 


displaces 254,304 cubic 
the “République.” 
made large size desirable. 

As a general rule, the French have paid more atten- 
tion to the of airships than to the art 
During year’s military 
their had narrow 
Capazza, one of the most experienced of 
piloted the “Morning Post” on 


military 


Vice evidently 


construction 


of handling them last 


maneuvers, some of dirigibles 


escapes M 


French air captains, 


the exception of the small “Zodiacs,” the French mili- 


tary airships are rarely used to the extent that one 
would expect. 
In England airships have been developed by the 


scale. As a sea power, England is 
with the development of the air- 

arm to the Big though 
outset, the Zeppelins have 
The 


army on a small 
naturally concerned 
ship as an auxiliary navy 
they 
grown 
British naval begins at the latter figure. 
The latest passenger airship built for Belgium by 
the French Astra Company, the “Ville de Bruxelles,” 
displaces about 282,560 cubic feet. The most advanced 
German “Krell I.,” and the 
British “‘N-I.,” designed primarily for military 
purposes. Although the French, invented 
the motor-driven dirigible, have not developed lighter- 


from the 
59,160 to 706,400 cubic feet capacity 


were very 
from 


dirigible 


experimental types, the 

were 
who really 
as systematically as the Germans, they 


than-air craft 


have produced ships which prove that the designers 
of the “République” have progressed with the times 
A French company (Compagnie Générale’ Trans- 


even successfully operated a small com- 
passenger airship for the last two years at 
France, during the and at 
during the summer 

the comparative 


aérienne) has 
mercial 
southern winter, 
Switzerland, 


Pau, 
Lucerne, 
It is 
merits cf the 
The very largest sizes will always be rigid 
own ad- 
France 


hardly necessary to discuss 


so-called non-rigid, semi-rigid and rigid 
systems 
For the 
vantages 
now have rigid ships as well as Germany. 

A most 


has its 
England and 


smaller sizes, every system 


and disadvantages 


interesting construction is that embodied in 


the “Ville de Bruxelles,” the latest Astra type. The 
single large front propeller of the classical “La 
France” is still retained; but the “Clément-Bayard 
Il.’s” two elevated side propellers, somewhat reduced 
in size, and driven by a second motor, have been 
taken over from the “Clément-Bayard I.” The result 


ship remains under control even after the 
front propeller is stopped in landing. In the “Ville de 
Bruxelles” the Parseval shape of hull will 
found, characterized by a blunt, ovoid bow. 


is that the 
also be 
The Elaborate Equipment of the Big Airship. 


The 
tended to 


airships has already 
refinement of detail. Donkey en- 
gines are becoming common. Brucker’s trans-Atlantic 
ship,” the “Suchard,” is thus equipped, 
and so “Krell I.” The gas bags of both rigid 
and non-rigid dirigibles are sub-divided into compar'- 


increased size of present 
greater 


“trade-wind 
is the 


ments, like a ship, the construction having been first 
introduced in the rigid Zeppelins. Multiple  bal- 
lonets are also being adopted in greater number. 


The good features of one ship are copied in another. 
Thus we find that the English Zeppelin (“N-I") has 
adopted the propeller mounting of the “Krell I.,” the 


object being to save long transmissions. In shape it 
also approaches the non-cylindrical ship. The Zep- 
pelin form, however, still remains essentially cylin- 
drical. 


The larger the ship the more elaborate may be the 
equipment. Wireless telegraph apparatus is now Car- 
ried by the Zeppelin passenger ships as as by 
military craft, so that the navigator com- 
municate with meteorological stations and keep him- 
self informed as to the weather. Some extremely val- 
uable experiments have been made by the Zeppelin 
Company in the effort to safeguard their craft from 
atmospheric electricity. 


well 
may 


Preventing Accidents. 

Indeed, the Zeppelin Company sees to it that it is 
impossible for the same accident to occur twice. Thus, 
the new “Deutschland” has an increased dynamical 
lift, an improvement that was made immediately after 
the disaster to the old “Deutschland.” As a result, the 
new “Deutschland” rose to a height of 3,800 feet with- 
out casting ballast overboard. Probably the Zeppelin 
type would be still better if it had a continuous “hold” 
like the Spiess, containing the motors and the crew, 
in place of two cars, which are really a legacy of the 
old spherical balloon. Adherence to type has ham- 
pered the development of the airship just as it ham- 


pered the development of the railroad car. Just as 
the early railroad coaches were merely enlarged 
horse-drawn cvaches, so the modern dirigible, in a 


sense, is still an enlarged, elongated spherical balloon 
equipped with a motor. Obviously, an airship should 


cars, in other words, the concentration of the 
load at a few points, is justified in smaller dirigibles, 
motors used in heavy units to insure 


reliability. 


use of 


because are 

Weather reports are now so important to the airship 
captain that the German government is beginning to 
take a lively interest in aeronautic meteorology. The 
Frankfort harbor has its own aerological observatory, 
situated in the Taunus Mountains. The government 
weather service has recently provided many of its 
stations with the necessary apparatus for measuring 
the strength and direction of the wind at various 
heights. 


Hanaling a Dirigible in the Air. 

The long period of apprenticeship required in the 
construction and piloting of a dirigible, a period 
which is longer, strange as it may seem, than in the 
case of an aeroplane, accounts for the slow develop 
ment of the types with which we are familiar. 

Although the army experiments almost daily in the 
air, the tactical handling of dirigibles is still 
shrouded in mystery. No doubt there definite 
rules to be followed, but what they are we can only 
guess. In the army, night trips are frequent. The 
airships are formed into squadrons and their pilots 
taught to maneuver in various formations. 

In the popular mind, an airship is a kind of aerial 
steamer, simply because it is propelled by engines. In 
truth, it is more like a sailing vessel in its inability 


are 


to cope with unusual winds. Fifty years ago, when 
Cooper's sea tales were the “best sellers” of the day, 
and the reading public was consequently more fa- 


miliar with navigation than it is now, the principles 
of the dirigible would have been better understood 
than they are at present. Indeed, the true story of the 
“Deutschland’s” disaster of last year equals in 
romantic interest the most fascinating pages of “The 
Pilot” or “The Red Rover.” It must have been a 
tense moment when the great airship was held motion- 
less against the storm by the full power of her motors, 
her commander fearing to turn her toward 
safety, because of a black and yellowish bank of clouds 
that loomed up in that direction. His anxiety can be 
imagined when the fuel tanks showed 
how rapidly his supply of gasoline was falling. 

Count Zeppelin himself pointed out that, dependent 
wind and weather, there are times 
outspeed the fastest express 
admitted that for the 


nose 


gages of his 


though it is on 

when the airship 
train cities. He 
return trip he might prefer the railroad to the air 
ship, to avoid a head-on wind. Some day we may 
hope to see giant airships plowing their way through 
the air with as much indifference to wind and 
weather as a modern “Lusitania.” When that time 
comes, there can be no doubt that the airship will be 
always preferred to the dusty railroad car. 

To guide a craft through atmospheric disturbances 
of more or violence exceptional skill. 
Major von Parseval has said of the competent air cap- 
tain: “He must know exactly the speed of his ship 
and of its maneuvering ability. Above all, he must 
have a nice sense of her responsiveness to her vertical 


may 


between two 


less requires 


steering apparatus, and be able to estimate her carry- 
ing capacity with considerable accuracy.” On the 
trips from Munich, the “L. P. VI.” covered altogether 
over three thousand miles. One trip to the Zugspitze 
lasted five and three-quarters hours. On one occasion 
the Crown Prince of Bavaria and Count Zeppelin 
were passengers. With frequent small injections of 
fresh hydrogen, the “L. P. VI.” had remained inflated 
and ready for service for fully twelve weeks. Al- 
though the gas had deteriorated, the craft successfully 
passed through the supreme tests of very stormy 
weather at Berlin upon its arrival there. In a gale of 
34 miles an hour, a speed hardly exceeded by the ves 
sel at her best, the Prince and Princess of Sachsen- 
Meiningen were taken up. Stelling, the captain, made 
considerable headway by tacking into lulls, keeping 
the “harbor” well to leeward, ready to return and 
land at a moment's notice. This was “airmanship” 
comparable to the seamanship of any of Cooper’s 
heroes. On these occasions, Capt. Stelling took charge 
of the vertical steering gear, while his first officer, 
Hackstetter, had the wheel. Three days later the 
“L. P. VI.” had all its gas renewed at the revolving 
wharf of the big Siemens-Schuckert airship at Dies- 
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dort After that, sixteen passengers were carried cent electric lights. The projecting apparatus flashes in fortresses, must be sufficiently numerous and well 
with eas yn short trips, in addition to the crew On on the canvas, in letters legible for a distance of distributed to meet the emergencies of war rhus 
one occasion the passengers numbered seventeen, the half a mile, such legends as “Schulz’s Dog Food is the constituted, they form part, as it were, of the active 
extra man being a stowaway who had hidden under a Best,” “Blix Pills for the Liver,” and “Drink Ulmer field force and beeome factors to be reckoned with 
fuel tank in order to enjoy the experience of cruising 3eer.”” Thirty different firms advertise their wares in during hostilities With the experience of the Ger- 
through the ali These trips were practice journeys this ultra-modern way, with the result that the air man airship division in night flying, it would not be 
which preceded the great flight to Kiel two days later ship earns about $700 a night, in addition to the pas- difficult for a dirigible to enter or leave a fortress in 
The maritime provinces of Germany have latterly senger fare the dark in safety. 
taken as lively an interest in the airship as in the A slight accident, occasioned by the jamming of the The new Zeppelin harbors are planned on an elab 
steamship. They have founded a well-organized so gas bag against the airship’s shed during a wind orate scale To the stations at Duesseldorf and 
ciety which has raised enough money to make Kiel a (the men, exhausted from overwork in handling the Baden-Baden, others will be added before th« immer 
great airship harbor as well as a haven for steamers. airship, could not hold her), later made it necessary is over, at Potsdam, near Berlin, Frankfort and Ham 
¢ This society chartered the “L. P. VI.” The journey to to re-infilate the envelope. The gas, however, needed burg. Money will be freely spent on these harbor 
Kiel began under unfavorable conditions, for a gusty replenishing, for the airship had not been inflated for by special companies and municipalities Besides 
wind delayed the vessel. Six passengers booked places fourteen weeks the harbors mentioned, the stations at Gotha and 
at Berlin; four more boarded the ship at Schwerin Such is the popular interest in dirigibles that the Kiel will also be available, and in emergencies, 
Fog and heavy rain made a landing necessary at sporting” ships of the Parseval class (the “L. P the great military harbors at Cologne, Strasburg 
Bordesholm, near Kiel, but only after it was impossi 1X.,” of 52,980 cubic feet capacity and 64 horse Metz. Koenigsberg, Thorn. Smaller cities that cannot 
ble to see After the craft arrived safely at Kiel, power, and the “L. P. V.,” of 39,384 cubic feet capacity afford great harbors with sheds are beginning to es 
Stelling received a telegraphic congratulation from and 40 horse-power) had all they could do to satisfy tablish landing places and moorings. Aerial beacons 
the Kaiser. Schleswig, Flensburg, Hamburg, Lue- the demands made upon them. will soon be common, if we may judge by the experi 
beck, and other towns were visited by the “L. P. VI.” iets ments made at Spandau and Munich 
during its stay of six weeks at Kiel. Airship Harbors. At present dirigibles are docked and started on 
ae ? Not only has each new military ship been larger their journeys by forces of trained men Long prac 
, Advertising in the Air. than its predecessor, but the new military air harbors tice has enabled these men to handle even such huge 
On her return to Berlin, the “L. P. VI.” resumed at Koenigsberg and Thorn (fortresses on the eastern raft as the “Krell I.” and the new “Deutschland,” of 
her passenger trips. On every fair night the vessel frontier) have been constructed to house ships one- Zeppelin, with ease. Lack of practice or caution, on 
has made a trip from Johannisthal to the principal half as large again as the biggest vessel now in ser- the other hand, may result in accidents, such as that, 
thoroughfares of Berlin. A large square piece of can- vice. For craft so huge, portable sheds are out of for example, sustained by Zeppelin’s new “Deutsch 
, vas was spread out on each side; outriggers 32% feet the question Permanent air harbors must be con- land” at Duesseldorf, and by the “L. P. VI.” To cut 
long were equipped with projectors at their extremi- structed, which will serve as bases for craft having a down the expense which the maintenance. of a larg 
. ties; the outlines of the car are traced in incandes- large radius of action. These bases, naturally built body of men necessarily entails, we find that the 
( 
, | 
| 
} 
] 
L 
, 
l 
Detail view of the rotatable shed of the ‘‘ Krell 1.” Central car of the *‘ Krell I.”’ 
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: The new Parseval VI. The ‘‘Morning Post. ’’ The ‘‘ Zodiac, ’’ ‘‘ Colonel Renard, ’’ and **‘ Ville de Bruxelies. *” 
- - _ _ “ at 
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, | 
: ' Zeppelin’s new ‘‘ Deutschland. ”’ ‘The Zeppelin harbor at Duesseldorf. Note the wind break at the entrance, 
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K ! locked partly by the aid of electri 
vinches Yo doubt similar devices will be pr ided 
t he | new Zeppelin ition at Frankfort-on-t 
Main 
J ir ! y ) ntrated on th 
a it f I t will yn 
be I ra ra h I »b ad 
i andilir i p b machine é \ 
of S 10 i 
diff f a i i p a hi vind 
It i t } iat prot ! s almos 
i I ) I no of th 
} l I I tw pu 
ro t fina parates are fastened all 
nd ) the diameter is no less 
tha ) fee The Zeppelin company have had so 
xp nee in landing and holding ships in 
' n the opinion of Director Colsmen, not 
a d would have been bent on the “Deutschland | 
had tha i 1 sel d nded in an ope field 
instea s It s ld be no mo diffi t 
t and i tha i Lusitania bu is s 
the Lusitania bab docked w grea fa 
i gia d ble of ou la 
Difficulties in Building a Big Airship. 
4 th lifficulti« of building irge all ips ar 


summed up in the well-known fact that as a structure 


nereases in size, the margin of safety does not in- 
rease in proportion. In other words, if you desire to 
build an airship 300 feet long on exactly the same 
lines as a successful airship 150 feet long, it would 


be incorrect, from the standpoint of civil engineering, 
to scale up the parts of the smaller airship to the 
proportionate size of the larger airship. The big 
“Morning Post,” which is a “Lébaudy” of 353,200 
cubic feet displacement, is simply a Lébaudy of 105, 
960 ibic feet enlarged line for line There is but a 
ngle car, very close to the envelope at that. The 
maller ships. It cannot be denied that the “Morning 


Post's” crossing of the widest part of the English 
Channel in a strong wind and its journey from Mois- 
sons to Aldershot in five hours shows that the size 
must be very greatly increased before the structural 
danger point is reached 

The design of the Krell I.” seems to embody the 
opposite principle, namely, that an increase of size 
bevond 105.960 cubic feet entails all the resources of 
a vil engineer to increase the margin of safety pro- 
portionately. There are not simply two cars instead 
of one, but three, so suspended that the pull on the 
ras bag is all in a vertical direction—very different 
from the oblique suspension and pull of the “Morn- 
ing Post Hence in the 
strain is exerted on the envelope It is true that the 


“Krell I.” a minimum 


hull of the “Krell I.” is uncommonly slender, in spite 


Aeroplane Propellers 


By William McEntee, Assistant Naval Constructor, 


re ing of the aeroplane and dirigible has 
‘ » tnt . ypellers 
When the Wright brothers had arrived at the stage 
n their perimer ere th desired to fit power to 
tl t pla hey ) iturally rned to books 
and theories on marine propellers in determining the 
kind } peller to ‘ Whether t was that exist 
ig th ere onsidered inadequate or that the 


msidered incapable of extension to the air 


is not known, but they have stated that they found it 


necessea to onduct experiments and evolve 1 pro 
peller theor ( their own for the purpose 
Among naval architects and marine engineers th 


propeller problem has been, and is to-cay, one of the 


most fascinating and important that they have to deal 
Mat vill be surprised to learn tl ymon 
the t} e is no commonly accepted theory sat 
isfactot xplaining all the various phenomena 
ited with the action of the propeller nor 
‘ tha b ised to predict with certainty 
hat a new type of propeller will do under given 
it ! i 
TI marine propeller has been in use for over 
sixty years; its theory and mathematics have beer 
ittempted by many of the world’s keenest in § 
tellects neluding that of Rankine, yet at the ; 
present day there can searcely be a designer who 4 
would have the hardihood to say that a particular § 
design of propeller is the best that could be pro ¥ 
duced fer a particular purpose or that some other $ 
designer could not beat it by a considerable t 
imount rh truth is that mathematics have 


not yet advanced to a stage of flexibility such as 
) permit complete treatment of the subject 

How well the Wrights have succeeded in this 
intricate and difficult matter may be judged from 
mparison of the weights of their ma- 


chines and the motor power required to make 





them fly Some of the other well known types. of 
LeTO flying at the same speed require from 
i) to 75 per cent more horse-power per pound of 
total tht in the air This difference in 
economy irgely due to the superiority of the 
Wrigh ropellers Tr} Wrights obtain a pro 
pelley ficiency which is equal, if not superior, 
to that obtained with the most successful marine 
type l thos who a familiar with the in 
herent difficulties of propeller design nothing 
ca 10W more clearly the exceptional practical, 


theoretical abilities which 


were required to achieve this result in com- 


GAAKE HORSE POrVER. 


paratively so short a time 
The two features in which their propeller dif 
fer nN markedly from those used in other 


aeroplanes are large diameter compared with the 
thrust developed and low number of revolutions 
compared with speed through the air. These two 


features will be discussed later 


In ge ’ the experience obtained with the 
water prope hould be capable of extension 
t} , ro r, though the latter differ 

i } int pa lar It ha 
lvantag ) the: first in that it 


$0|\— 


oo —— 


works in a fluid which is practically perfectly elastic, 
and what is known as “cavitation,” or holes in the 
water around propeller blades, cannot happen in the 
air When the phenomenon of cavitation appears in 
water there is always an undue waste of power. As 
the result of some experiments made by Langley on 
aerial propellers, he stated in 1891: 

“Notwithstanding the great difference between the 
character of the media, one being light and very com- 
pressible, the other a dense and very incompressible 
fluid, these observations have indicated that there is 
a very considerable analogy between the best form of 
aerial and of marine propeller.” 

The published data relative to actual results ob- 
tained since that time are meager, but so far as they 


go they seem to bear out Langley’s conclusion 
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Diagram showing relations of thrust, horse-power and speed 


for 8-foot air propellers. 


of the absence of a stiffening frame, on which the 
“Morning Post’’ essentially relies. Whatever may be 
the shape of the hull, the material is subjected to 
tensile stresses only. From these considerations, it 
would seem to follow that the “Krell I.” will greatly 
excel the performances of the “Morning Post.” 





The new German military “M-IV,” displacing 35,3909 


cubic feet more than the “M-III.,” is provided with a 


very substantial stiffening frame. Still, it is so de. 
signed that the load is divided in two. Its engine 
power exceeds greatly that of the “Morning Post.” 
The new Austrian mammoth, “Stagl-Mannsbarth,” 
also has two cars, on “only” 286,092 cubic feet dis- 
placement. But that vessel, too, is devoid of a stiff- 
ening frame. Count von Zeppelin’s second “Deutsch- 
land” is considerably lightened without any funda- 
mental change in plan or material because the 
girders were re-designed more skillfully. The British 
rigid “N-I.,” which is very similar in type, is built 
of a superior material (Duraluminium), and has 
been judiciously developed by naval officers. The re- 
sult is that its engine power is higher, and that its 
radius of action for the same displacement is prob- 
ably somewhat greater. Both the new “Deutschland” 
and the British “N-I” are nearly identical in design 
with the first Zeppelins of only 459,160 cubic feet. In 
neither case was it considered necessary to increase 
the margin of structural safety with the size 


U. S. N. 


The following discussion is intended to give a gen- 
eral idea of the important elements of the aeral pro- 
peller and the limiting conditions affecting power, 
size, and speed: 

If for instance it is desired to fit a propeller to an 
aeroplane weighing with operator and passenger 1,200 
pounds, and requiring a thrust of 200 pounds to make 
a speed of 40 miles per hour with a motor of 30 brake 
horse-power, it is of considerable advantage if there 
are means available to indicate that the result can- 
not possibly be achieved by using one 4-foot pro- 
peller; for in this case time and money will not be 
wasted in an effort to accomplish something which is 
impossible. If also there are means at hand which 
will indicate that this end can probably be more 
easily accomplished by* the use of two S& foot pro- 

pellers or one 11%4-foot propeller, it will be pos- 
] sible to get a satisfactory propeller in quicker 
time and at less expense 
| Diameter—One of the first matters to de- 
termine is the diameter or size of propeller to 
use in order to obtain the required thrust with- 
out undue expenditure of power. The diameter 
is a very important element. The thrust or push 
of propeller ahead is the reaction it receives 
from thrusting or pushing a quantity of air to 
the rear. The air acted on at the propeller is 
limited to that which flows through a circle de- 
scribed by the tips of the blades. The quantity 
of air acted on therefore increases with the di- 
ameter, and as the thrust depends directly on 
the quantity of air and the velocity at which it 
is displaced to the rear, it follows that the 
greater the diameter the less rearward velocity 
need be imparted to it to obtain a given thrust. 
Thus approximately the same thrust will be ob- 
tained from an 8-foot propeller which imparts a 
5-mile velocity to the rear as from a 4-foot pro- 
peller which imparts a 20-mile velocity. 

Many, of course, know that of the total power 
developed by an aeroplane motor but a part is 
actually used in pushing the machine through 
the air, the remainder does no useful work, and 
is lost. A considerable portion of the lost power 
or energy is contained in the air which has been 
pushed to the rear by the propeller. The amount 
of such lost power increases as the square of the 
velocity at which it is pushed astern. 

In the case of the 4-foot and 8-foot propellers 
compared above, we should find that when de- 
veloping the same thrust at a speed of 40 miles 
per hour, this lost power for the smaller one 
would be about three times as great as for the 
larger one. That is the underlying reason why 
small propellers are inefficient when used to de- 
velop relatively high thrust. <A better appre- 
ciat'on of the principles involved in this will be 
had by those who have happened at some time to 
lose their paddle or oars from a canoe or boat 
and been compelled to paddle to shore with their 
hands. Though they worked possibly harder 
than before, the effect obtained was mostly in 
pushing,small quantitiés of water astern rather 
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thal ng the boat ahead Their propeller was 
too 4 

In ord » get thrust from a propeller it is abso 
lutely necessary to waste some power, because it is 
necessa thrust at least some air to the rear. The 
least amount which it is necessary to waste can bé 
figure t, and this added to the useful power gives 
the f sibl imount of power which would be 
requ a perfect and frictionless propeller 

The I in Fig. 1 show this least power for an 
g-foot | eller at different thrusts and at speeds of 
from 30 to 60 miles per hour 

At a r of fact no propeller can be expected to 
rea the theoretical limit In water for the best 


type of propellers about 25 per cent more power is 


required than that indicated as necessary by theory 


is, at this speed and thrust the smaller propeller re 
quires 20 per cent more power than the larger one. 
From the above it appears that the larger the di- 
ameter the better, and this would be true but for fric- 
tion and head resistance of the air to the propeller 
blades. This increases as the diameter is increased, 
and the power lost from this cause soon becomes as 
great or greater than that carried away by the air in 
the propeller race or wake. With other conditions 
equal and developing the same thrust, an 8-foot pro 
peller will lose from frictional and head resistance 
about twice as much power as a 4-foot propeller. 
Relation Between Diameter, Speed, and Thrust.— 
It has been shown that if the diameter is made small 
there is excessive loss of power in the propeller race, 
or air pushed to the rear, and if it is made too large 



































A Gnome motor directly coupled to Chauviere propeller. 


The best air propellers require about 25 per cent more 
power than that shown by the curves in Fig. 1. 

The curves in Fig. 2 show the power which will be 
needed for a good type of propeller, which if attained 
sl ld be considered satisfactory at the present time 


These curves have been prepared by. adding 25 per 





cent to the theoretical ,power Tequired in each case. 
For example, from these curves at a speed of 40 
miles a thrust of 100 pounds should be obtained with 
14.7 brake horse-power. The Wrights get this thrust 


with about 15 horse-power, which ic in practical agree 


ment th the above 

In Fig. J the dotted line shows the minimum power 
theoretically necessary for a 4-foot propeller at a speed 
or 60 miles and at different thrusts.. At a thrust of 
"On 


pounds 41 horse-power is necessary, while for an 


S-foot propeller only 35 horse-power is required; that 

















A heap of propellers abandoned by Sir Hiram Maxim. 

















Fourteen hundred revolutions a minute. The black seg- 


ments are shadows cast on the rapidly revolving propeller. 














per hour the diameter would b 
30 X V 100 
d 8% feet 
40 

This agrees remarkably well with the results ob 
ained by the Wrights, who use an 8%-foot propeller 
‘or this thrust and speed. 

The dotted line in Fig. 2 shows this relation for an 
8-foot propeller. This line crosses the power curve 
for a speed of 60 miles at a thrust of 210 pounds, and 
that should be the thrust of about the best efficiency 
At a speed of 40 miles the best efficiency would be 
obtained with a thrust of about 95 pounds 

Pitch—aAside from the diameter the element on 
,which the friction losses depend almost entirely is th 
pitch. , The pitch of a propeller is the distance it ad 

















Voisin propeller. Steel arms and wooden biades. 
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J 
An R. E. P. motor directly coupled to a four-biaded 


R. E. P. propeller. Four-bladed propellers are 
almost obsolete now. 




















The double propellers of the Wright biplane. 
TYPES OF AIR PROPELLERS 


the frictional losses are excessive. The best size is 
between the two extremes. 
In water it has been found that when cavitation 
does not occur, about the best diameter is given by 
VT 
the formula d where d is the diameter in 
V 
feet, 7 the thrust in pounds, and V the speed of the 
vessel in knots 
If allowance is made for the difference in the 
weights of a cubic foot of water and a cubic foot of 
air, and the speed is changed from knots to miles per 
hour, the corresponding formula for air propellers is 
33 VT 
d 
v 
For a thrust of 100 pounds and a speed of 40 miles 


Four-bladed propeller on Paul de Lesseps machine. 


vances in the revolution when it is turning just.fa 

enough to produce zero thrust It is like the pitch of 
a bolt thread, that is the distance the nut mo slong 
it when given ‘one complete turn \ plane pro 
pellers secured )directly to the crank shaft f the 
motor must of necessity have a sma pitch 
while’ those which are driven by intermediate gea 


ing or sprocket chains may have a large pitch if de 
sired. The motor must run at a high speed in ord: 
to develop its: power without excessive weight, and 

a propeller of. large pitch is secured directly to the 
shaft, it would offer so much resistance t irning 


that the motor could not get up the 


A common speed for ich motor s 1°00 
tions per minut If the aeroplane mak i eer 
40 miles an hour, the pitch of the d ‘ mnected 


(Continued on page 48t 
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Automatic Stability of Aeroplanes 


Comments on Some American Patents 


By Grover Cleveland Loening, Author of ** Monoplanes 


S FLY f b n mo! eneral, tl eacl 
A rou and I! iracter of the alr-or in 18 
( i ( i ited The vast swil 
ii t of the air a felt distinctly by all 
iviato inne in which aeroplanes ar 
wafited about on unseen billows and through invisib!: 
s ! ! familiar to many One has o1 
to watch for a few moments an aeroplane and its 
iriver in full flight, silhouetted against the blue of 
the sky, to observe the ceaseless motions of the aviator 
closely following the equally continuous quivers of 
h fragile craft 
lo fly ou a gusty day does indeed tax the nerve 
and enduran ff many men, and it has long been 
recognized that, although the voluntary control of 


yet the disturbing 


perfected, 


vell-nigh 


aeroplanes 


The employment of a gyroscopic apparatus which 


is designed either to hold the machine in perfect 
equilibrium itself, or else to “precess,” and in doing 
so, move controlling apparatus to correct any tilt 


The that 
travel in the air stream and upon a sudden inclination 


use of auxiliary planes or light vanes, 


of the aeroplane, by their continual drifting in about 
the same line, cause the movement of rudders for the 
correction of the equilibrium 

1. The construction of the aeroplane of such mate- 


manner that it 
an inherent elasticity, which causes it to be suspended 
in its its springs. The 
notable types of 


rials and in such a possesses of itself 
carriage on 
biplanes are 


like a 
Paulhan 


element 

Bréguet and 
kind. 

5. A rigid structure of such a form that it possesses 
a kind of The old Voisin, 
Pischof, Etrich, Warchalowsky and Dunne are 


this 


automatic stability. 





types of this kind. There be also included 
in this class all those types employing the dihe 
dral principle either laterally or longitudinally 
6. The the a compass 
needle to set apparatus in motion that will move 
the rudder so as to correct any deviation in 
direction; the of the movement of a 
barometer needle or other apparatus affected by 


may 
movement of 


use of 


and use 


the pressure of the air to control the rudders 
for altitude 
I 
The manner in which a pendulum device is 
relied upon to give automatic control is _ best 
shown by reference to Figs. 12, 13 and 14. Fig. 
12 represents a longitudinal section of an aero 


plane, showing a pendulum control P for fore 
and aft and an elevator rudder E. The 


direction of flight is indicated by the arrow, and 


balance 



































in this same diagram the aeroplane is assumed 
to be in normal horizontal flight. 
Fig. 13 shows the same apparatus immediately 


sudden 
machine up 


after a has tilted the front of the 
The pendulum P, due to its inertia, 
has retained its vertical position FP’, but in doing 
so has pulled on the rod ad, causing the front 
elevator to assume the position EZ’, and to receive 
the pressure of the wind on its upper face. This 
force on the rudder surface 
which brings the machine back to the horizontal 
Fig. 14 the effect of a sudden down- 
ward plunge of the head of the machine. 


gust 


causes a downward 


represents 


In the same manner, the inertia of the pen 
dulum is used to move side controls, when a 
sudden transverse tilt occurs. 


Of course the nature of the pendulum and the 
manner in which it the equilibrium is 
vastly different in many of the suggested methods, 


controls 


but the fundamental principle is everywhere the 


seat, or the movement of a mercury bath. 
There are four distinct objections to employing 








3. The J. D. Pursell patent stabilizing device. 

controlling system patented by P. R. Torbrand. 
air forces are at times so sudden and so powerful 
that the aviator is taken unawares—often with disas- 
trous 


A great 
can ber 


consequences 


hold, therefore. that defore flying 
motoring 
hold the 


not only be 


majority 


popular as some practi al 


that 


automatically 


ome as 


form of apparatus will aeroplane in 


equilibrium must devised, 


but be applied successfully. 


The application of some methods has already taken 
place, and the actual operation of other methods that 
have been devised will doubtlessly come within the 


ear, so that it is appropriate and important to dis 
schemes and some of their 
the 


“automatic stability.” 


cuss the more noteworthy 


particular features as exemplified in ever-growing 


list of patents on 


Ther ire numerous methods of attaining this 
highly desirable end of automatic stability, the most 
promising one being 

1 TT} nployment of the inertia of a pendulum or 
other ma »n or cause other agencies to move 
plane wr rudder for orrection, as soon as the 
aeroplane tilts fror normal position of flight. This 
method is more genet iggested than any other. 


6. Automatic 


any kind of a pendulum device for automatic 
stability 
(a) The first and most important objection is 


that, if the pendulum is at all heavy, it will tend 
when the machine is tilted, to accentuate greatly 
the tipping. Thus, in Fig. 13, due to the fact 
that the weight P' has traveled through an angle 0 
the frame, there will be a strong 
the direction BA. This will cer- 
accentuate the downward force at the rear, 
due to the vertically component BC. If 
the weight is heavy enough and the inclination great 


with 
downward pull in 


respect to 


tainly 
downward 


enough this is likely to completely unbalance the 
machine. 

(b) Another effect upon a pendulum mechanism 
that makes it distinctly undesirable is that if there 


the entire machine either for- 


to either side, unaccompanied 


is a sudden lurch of 
ward or backward, or 
by any tilting, then the inertia of the pendulum will 
swing from the side to which the 
lurches, thus moving the rudders and actu- 
ally the equilibrium of the machine by 
either making it rise, plunge or tilt over to one side. 


cause it to away 
machine 


disturbing 


Due to “holes in the air,” sudden side gusts and even 


variable propeller thrusts, such sudden lurches are 
of frequent occurrence, and unless some means of 


“deadening” the pendulum is provided the equilibrium 
would be very unstable 


(c) The action of centrifugal force vn making a 


same, the pendulum itself consisting variously 
of an extra weight, the weight of the car, the 
weight of the aviator, swinging on a movable. 


and Biplanes *’ 


cause the pendulum to assume 
parallel to the struts of the machine or any other 
normally vertical parts, and it will not fly out to the 
outside as commonly supposed. Its action in turning, 
therefore, is nil, and to make the turn positive it 
necessary to install a separate control. This 
“banking” of the 


turn will a position 


would be 
arrangement assumes a _ proper 
machine. 

(d@) After any displacement of the pendulum itself 
from its normal position due to a sudden movement 
or lurch of the aeroplane, the pendulum will at once 
tend to swing back to the normal. If the period of 
this swing should just happen to coincide with the 
frequency of any vibration or sway in the machine 
or with any wave pulsations of the air stream, then 
the swinging would continue and be amplified, eventu- 
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2. The C. I. Lake apparatus. 4. The pivoted plane device 
patented by F. H. Wales. 5. The James Means pat- 
ented pendulum system of automatic ccntrol. 














7. A typical example of an early patented flying machine. 


ally destroying the equilibrium of the machine. Syn 
chronism of this sort is not at all unlikely to happen, 
for air waves are known to possess pulsations at 
regular time intervals; and in addition, propellers 
have often been found to give continuously and rhyth- 
mically varying thrusts, causing a slow swaying vibra 
tion in the aeroplane, quite distinct from the vibration 
of the motor. 

It appears, therefore, that the use of a pendulum 
for preserving the stability of an aeroplane is limited 
in its action to the condition of comparatively steady 
horizontal flight, and is hardly feasible in very gusty 
weather. 

One of the earliest devices of this sort (Fig. 
was patented by E. P. Johnston on June 5th, 
(U. S. Patent No. 383,889). The flying machine de 
scribed is of the helicopter type, in that it is provided 
with four lifting screws, two of which, A and B, are 
Any inclination of the ship either trans- 
versely or longitudinally sets a pendulum in motion, 
which, by means of an electric contact, governs the 
operation of the motive power to the propellers, so 
that the lift on the depressed side is increased. In 
addition, it is interesting to note that the patent 
covers the shifting of the pendulum P, causing @ 


11) 
1888 


shown. 
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needle N on a dial D, thus indicating 
equilibrium of the 


movement of a 


operator the state of 


to the 
machine 
A similar electrical 


control of the power supplied 


propellers by a pendulum, was patented in 


by I. A. Colquhoun on July 29th, 1907. Sir 


to lifting 
England 


Hiram Maxim, on April 28th, 1897, patented, in Eng 
land, a pendulum device actuated by the tilting of 
the machine, and thus controlling the power of the 
engines which drive the propellers so that the machine 
is auto natically righted 


Sylvanus S. Merrison, on October 11th, 1910, pat- 


ented a device 


(see Fig 10), 


trols the rear direction rudder R by _ side-to-side 


motion There is no voluntary control of the lateral 


equilibrium, however, in this device, the pendulum 


alone being relied upon to keep the machine on an 
even keel transversely 
The Wrights, 


patented both here and abroad, relies upon the movye- 


well-known automatic control of the 
ment of a pendulum mechanism caused by the iateral 


tilting of the aeroplane, which actuates a valve con- 
trolling the admission of compressed air to a cylinder, 
thus moving a suitable 


operating the warping of the planes and the rudder. 


piston and by connections 


will cause great internal stress in the framework sup- 
porting it, and will only slightly affect the equilibrium, 
while it is certain that turning in any direction would 
be practically impossible if the gyroscope is strong 
enough 

But if a light apparatus is installed, 


capable only of operation of the controls by its motion 


gyroscopic 


of precession, there is great possibility of an abso 
lutely automatic stabiiity. The Marmonnier and Reg 
nard gyroscopes are devices of this sort Up to the 


present, however, such devices have been found very 
delicate and difficult to handle, and the refinement re 
quired in their 
construction is 





in which the 
plane is piv 
oted to the 
chassis (U. S 
No. 972,- 
295). The chas 


due to 


patent 


sis ©, 
its inertia, 
is supposed to 


stay in a nor 

















mal position 
The tilting of 
the plane P 
down on any 
side, by means 
of a_ suitablk 
system of 
levers, shafts 
and gears 
causes the en 


tire motor and 


ordinary ver 


tical propeller 
system S to be 
turned around 
on a_ horizon 


tal turntable 7 


great and ex 


pensive, while 
in any very 
turbulent con 
dition of the air 
the action be 
comes 80 com 
plic ated that 
the apparatus 
merely j« 
the rudders in 


every concelv 











able direction 
A very sim 


ple and ef 











fective means 


or using gyro 
scopic force, 


however, is 


that described 
in the patent 
of A. M. Her 
ring. The aero 


plane is equip 
ped with two 
propellers ro 


tating in oppo 











so that th 
thrust of the 
propeller and 
the air thrown 
back by it, is directed against the lowered side, thus, 
due to the increased draught of air, causing it to lift up. 

On March 27th, 1906, the I. C. Hansen-Ellehammer 
device patented in England. It 
of the Figs. 12, 13 and 14, in 
a simple weight is connected by a rod to an elevation 
tilting of the machine up o1 
causes the rudder to 


was consists -merely 


system shown in whicn 


rudder, and upon the 


down the inertia of the weight 
be moved for correction. 

The 
bath 
sell on October 22nd, 1907 (U. S. 


employment of the movement of a mercury 
was patented by I. D. Pur- 
patent No. 869,019) 
The mercury is contained in a barrel B (see Fig. 3), 
and when the aeroplane tilts the mercury 
the lowered end of the barrel, thus closing a circuit 
electromagnet M, which 


instead of a weight 


runs to 


and operating an moves a 


lever L, causing the rudders or side warping control 
to be set for correction of the equilibrium 

The C. I. Lake patent of April 13th, 1909 (U. S. 
patent No. 918,336), covers essentially a fluid jet pro- 


pelled apparatus (see Fig. 2) equipped with a pendu- 


lum P (Fig. 2a) caused to swing by the tilting of 
the machine, and by thus opening certain passages 
and changing the fluid movement, the apparatus is 


brought back to an even keel. 

F. H. Wales, on August 2nd, 1910, patented a system 
for automatic stability (U. S. patent No. 965,969). The 
ear or other heavy movable weight W (see Fig. 4) is 
pivoted to the frame F, and upon the tilting of the 
machine to any side the car, remaining normal, causes 
the entire plane P to be shifted bodily over to the 
depressed side by means of a toothed segment and rack 
R. The lift on the depressed side is thus increased. 
14th, 1909, the pioneer James Means 
pendulum that has many advan- 
because all the movements of the pendulum P 
rudders R are easily in control of the 
through a handle bar H, which is part of 
the pendulum lever and moves with it, thus preventing 
In addition, posi- 


On December 
patented a 
tages 


device 


(Fig. 5) 
aviator 


and 


eccentric motions of the pendulum. 
tive voluntary movement of the rudders is possible. 
If the aeroplane plunges head down, the pendulum P 
(with respect to the frame), and by 
means of a gear and rack it turns the rear elevation 
rudder for ascent. If there is a sudden tilt down 
to one side the pendulum turns a tube 7, fitted with 
bevel gearing, in such a manner that the side ailerons 
are moved inversely for correction of the tilt. 


swings forward 


The P. R. Torbrand automatic control, patented on 
September 20th, 1910 (U. S. patent No.-970,974), is 
similar in many respects to the Means device. The 


pendulum P controls the lateral and longi- 
tudinal equilibrium by movement of ailerons and rud- 


ders 


(Fig 6) 


A lever L, when moved forward and back, gives 
voluntary contro! of the elevation rudder E and con- 


8. An early helicopter patent. 
system patented by S. S. Morrison. 


site directions 


9. An auxiliary plane system for automatic balance. 10. Pivoted plane and propeller as on the 
11. The E. P. Johnston device for automatic stability. Wright ma 
“chine The 


is about 
In this 
is added, since the pendu 
seated in a 


The Pressey automatic control (see Fig. 1) 


and most effective yet devised 
little 


weight S 


the simplest 


system very weight 


lum consists of the aviator 


f the machine causes 


Any sudden tilt ¢ 
manner with 
rudder or 
addition 


swinging seat. 


him to swing in such reference to the 
planes PP that 


at once takes place. In 


aileron operation 
made 


the usual 
provision is 


for “locking” the seat, thus enabling voluntary con- 
trol of ascent or descent. AA are the ailerons, EE 
the elevation rudders and FR the direction rudder. 

II 


The precession action of the gyroscope offers an 
excellent solution to the problem of automatic equilib 
rium, but its action is so complicated that if its opera- 
tion is not thoroughly understood there is likely to 


be great confusion in the preservation of the equilib- 














rium. When any disturbance occurs, there is little 
doubt that a gyroscope solidly fixed to an aeroplane 
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Figs. 12, 13, and 14.—Showing the manner in which a 


pendulum preserves stability. 


propeller shafts are mounted on ball and socket joints 


in such fashion that they can swing in a horizontal 
plane without affecting the drive from the motor 
shafts The propeller shafts are prevented from 
swinging in vertical planes. When the aeroplane in 
flight tilts up or down, longitudinally, the propeller 
shafts, due to gyroscopic action, will either swing 
toward each other or away from each other This 


movement is communicated to the elevation rudder by 
suitable means and causes it to right the machine 
Ill. 

The employment of auxiliary 

are designed to fly out in the air 


planes or vanes that 


stream under all 
conditions of equilibrium of the aeroplane is a very 
simple method of attaining automatic stability, and 
one that promises much, as soon as the actual nattire 
of the flow 
determined 

Capt. Etévé recently 


on his French Wright machine. A light hinged vane 


stream about an aeroplane is fully 


installed a device of this kind 
was permitted to flap freely in the air stream 
rear of the aeroplane, and was connected to the eleva 
tion rudder at the front by a lever system Whenever 
the aeroplane tilted longitudinally the vane caused the 
rudder to that the machine 


move in such a manner 


was righted. 
The Wright automatic stability patent makes use 
of a vane of this kind for longitudinal equilibrium, 


the movement of the vane actuating a valve controlling 


the compressed cylinder, the piston 
of which operates the elevation rudder. 
IV. 


structure of the 


air supply to a 


Elasticity of planes, as on the 


Paulhan and Bréguet, gives a certain degree cf sta 
bility. A sudden downward gust on one side, for 


example, due to the great flexibility and “give” of the 


angle of incidence on that 


increasing the lift 


plane, will increase the 
side, thus momentarily 
teracting the depressing effect’ of the gust 


On the Bréguet the rear cruciform tai! is 


and coun 


mounted 


and held by light springs. A sudden upward gust on 


the tail will thus cause it to give way a littie and 


be turned in such a manner that the increase of air 


pressure on the upper horizontal face will force 't 
down, counteracting the upward gust. This is an 
admirable provision, and gives a remarkable degree 
of stability. 
V 

The “box kite” structure of the old Voisin type and 
the consequent hold it had on the air is well known 
as is also the upturned wing ends of the Pischoff, 


Etrich and Warchalowsky aeroplanes and the manner 

in which they tend to automatically hold the 
The Dunne principle of a V 

(Continued on page 488.) 


machine 


on an even keel shaped 
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Some Famous American Aviators and Designers 


Men Who Are Making Flying Machine History 


















































Charles K. Hamilton, America’s most Thomas Scott Baldwin, an old airship Charles A. Willard, first pilot of the ‘*Bud’’ Mars, the Curtiss aviator, who 
daring biplane operator. captain now an aviator. Aeronautical Society. has made many cross-country flights. 

























































































! 
Wilbur Wright, the elder of the two J. Armstrong Drexel, American million- J. A. D. McCurdy, the Canadian Curtiss Walter Brookins and his ‘‘ Baby ”’ 
brothers who built the first airesBlériot pilot, noted for his pilot, who flew from Key West Wright. He invented the 
practical aeroplane. altitude flights. almost to Havana. spiral dive. 
if 
| 
| 
| 
| 
| 
| 
| 
? 
Gienn H. Curtiss, winner of the Scien- Earle L. Ovington, the first American to Frank Coffyn, the Wright pilot and Clifford B. Harmon, our leading ama- 6 


tific American trophy. First to rise own and fly a 70-horse-power instructor. He has made note- teur aviator, who flew across Long 
from water in a biplane, Blériot monoplane. worthy cross-country flights, Island Sound, 
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Some Famous European Aviators 


Men Who Are Making Flying Machine History 



































and Designers 




















Alfred Leblanc, France's chief 
representative in the 
Bennett Cup race. 


Claude Grahame-White, England’s 
leading aviator. He won the last 
Bennett Cup race. 


Legagneux, the all-round French avia- 
tor, who has made records with both 
monoplanes and biplanes. 
































Vedrines, the Morane monoplane pilot 
who won a $4,000 prize by his 400-mile 
flight from Paris to Pau in 6 h. 55 m. 




















Weyman, the American, who last sum- 
mer all but won the $20,000 prize cap- 
tured this year by Renaux. 


Louis Blériot, France’s premier mono- 
plane inventor ; first to cross the Eng- 
lish Channel, July 25th, 1909. 


Pierre Prier, the Frenchman who flew 
from London to Paris without a stop 
at over 60 miles per hour. 


Morane, the former Biériot pilot, who 
has invented an exceedingly fasi 
and efficient monoplane. 
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Eugéne Rénaux, who won the $20,000 
Michelin prize. He flew from Paris to 
the top of the Puy de Dome moun- 
tain with a passenger. 


Louis Bréguet, leading French inventor 
and aviator. First to carry live load 
equaling weight of machine 
(11 passengers). 


Robert Esnault-Ielterie, inventor and 
designer of R.E.P. monoplane. He is 
one of the best aviation engineers 
of the day. 


Pierre Marie Bournique, French R.E.P. 
monoplane pilot, whe made ex- 
cellent long-distance speed 
records last year. 











Some mistaken enthusiasts believe that the money put into battleships would be better spent in creating fleets of airships. 
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1. Squad ” Z s(D . 2. Sq 13 Parse ‘ lof 1 Lebandy (crniser), 3. Squadron of 3 Lebandys (cruisers). 4, Squadré 
Wright s, S tif A an t i.8 dron of 69 ig Curtiss biplanes 8. Squadron of 46 Curtiss hydro-aeroplanes 
D. Der ] L. I Pa B. Baldwin (scout), S, Santos Dumont (scout), c. Commander 


i ser class l ly se ins seval (« 
f, Farman biplane scout. w. Big Wright (scout), b. (2 types) Blériot. a. Antoine 1 to each fl 


warfare of the seas; aeroplanes and dirigibles for the battles of the air. 


A TEN-MILLION-DOLLAR AERIAL FLEET FOR THE COST OF ONE DREADNOUGHT 


p and 2 to the 


commanding officer's shit 


Both will be required—battleships for the 
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A Ten Million Dollar Aerial Navy for One Dreadnought 


Naval Aircraft Will Never Supersede Cruisers and Battleships 


N the development of a new art, particularly when 

it makes such a phenomenal advance as has marked 
the recent progress of the airship and aeroplane, the 
public is liable, in its enthusiasm, to ascribe to the 
new invention capabilities which are far beyond its 
present Particularly in regard to the art of 
flying is this tendency made manifest, and nowhere 
so much as in of the usefulness of airships 
and aeroplanes in warfare. 

Not infrequently the argument has been made, both 
from the platform and in the press, that the vast sum 
expended in creating a single 
dreadnought might better be devoted to creating a 
whole fleet of dirigibles and aeroplanes. That the 
money cost of one dreadnought would be sufficient to 
build a fleet of aerial craft cannot be disputed; but 
to argue that such a fleet would have the same prac- 
one mighty ship is an alto- 


powers. 


respect 


of money which is 


tical usefulness as the 
gether different proposition. 

The consensus of opinion among naval and military 
men at the time indicates that they believe 
the immediate sphere of usefulness of air craft will 
lie in the work of scouting, for which they will prcve 
to be simply invaluable. 

The aerial scout will change the whole 
strategy, and this for the reason that it will 
impossible that secrecy upon which the whole theory 
of strategy is founded. We many months 
ago that the commanders of two opposing forces will 
position of two 


present 


system of 
render 


showed 


henceforth be somewhat in the 


chess players, each of whom has a fairly certain knowl- 


Aviation 


—— than a million dollars in prizes has been 
4 offered for special flights and for improvemients 


edge of what the next move of his opponent will be. 

There is probably no country to which the introduc- 
tion of aeronautics into the domain of naval warfare 
is fraught with such serious possibilities as it is to 
Great Britain, whose very existence as a first-class 
power depends in the last analysis upon the main- 
tenance of her naval supremacy. Hence we attach 
particular importance to a recent discussion of the 
subject by leading officials of the British navy, in 
which it was agreed that the advent of the aerial 
scout would have but little effect upon the design of 
future battleships. It was agreed that airship must 
fight with airship, aeroplane with aeroplane; and that 
just as the security of the island was preserved by 
maintaining a navy of overwhelming force, so Great 
Britain will be driven to the necessity of building 
fleets of dirigibles and aeroplanes which will show a 
similar preponderance to any probable combination 
of the aerial fleets of other powers. 

At the same time, it is certainly interesting to study 
the accompanying fanciful sketch which our artist 
has drawn, showing a modern dreadnought stripped 
for the fight, and above it, a composite fleet of dir- 
igibles and aeroplanes, whose cost would approxi- 
mately equal that of the single warship. He finds 
that for the ten million dollars expended on the ship, 
it would be possible to construct 30 Zeppelins, 14 
Parsevals, 5 Lebaudys, 1 Deutsch, and 2 small scout 
airships, making a total of 52 dirigibles, at a cost of 
$8,760,000. The remaining $1,240,000 would suffice for 
the construction of 118 Curtiss biplanes, 75 Wright 


biplanes, 29 Blériot monoplanes, 8 Antoinettes, 4 high 
speed all metal machines of the type described in 
the Screntiric AMerican of October 22nd, 1910, and 
one Farman biplane. Thus, according to the estimate 
of our artist, for the cost of a single dreadnought, it 


would be possible to put in the air no less than 
287 air craft. 
For identification (in the picture): The “dread 


noughts” carry square flags, fore and aft, the “ 
a “swallow-tail” two-pointed flag, and the “scx 
single point flag. The “dreadnought” marked Z in 
the drawing is directly over the “North Dakota,” so 
that the relative sizes can be noted. The marks 2) 
L and P indicate three “cruisers” on a line with the 
“Zeppelin.” The aeros marked c, f, w and > are or 
a line with the “Dakota.” The 52 dirigibles depicted 
are provided with life-boat cars, and the 235 aeroplanes 
are also hydroplanes. Dirigibles are rated something 
as follows: “Dreadnoughts,” 300 horse-power, 450 
feet by 42 feet; “cruisers,” 135 horse-power, 200 feet 
by 36 feet; “scouts,”’ 30 horse-power, 90 feet by 19 feet 

Let it be understood that no such darkening of the 
air by a multitude of aerial craft, crowded as they 
are shown in the picture, would 
The disturbance of the atmosphere caused by the wash 
of the various machines would, of course, throw the 
craft out of equilibrium and render them unmanage- 
able. If ever the flying machines of the future maneu- 
ver in large bodies, it wili be necessary to 
them over a wide expanse or arrange them in suc 
cessive planes at varying altitudes. 


eruisers 


uts” a 


ever be possible 


scatter 


Prizes at Home and Abroad 


the 
a prize of 


For 
Automobile 


the perfecting of the aeroplane motor, 
Club of America has offered 


More Than a Miilion Dollars to Win 


PRIZES ON THE CONTINENT 


from Nice to the ‘sland of 


Fastest flight 








in aeroplanes during the balance of the year 1911. $1,000 for the motor which makes the best perform- oo ees | rrr re rye $2,000 
As will be seen from the list printed below, America ance in a three-hour continuous test. The date-of L’Auto prize, Paris to Bordeaux........... 2,000 
is as far behind Europe in the giving of prizes as closing of the entries for this contest is July 1st. Full Rene Quinton prize for longest distance vol 
she is in the flying of machines. The great progress particulars regarding it can be obtained from the CN COON Gt vigb'ei0s00nad Sakae arate 2,000 
which has been made by the French in aviation has secretary of the Automobile Club. This contest has Aero Club of France prize for longest circular 
been chiefly due to the encouragement received from been open for a year past, but as the rules stipulate RE I Re A ots Pie «ob cae 2,000 
wealthy men, manufacturers, and newspapers, in the that three motors must be entered for competition National Aviation prize, Paris to Orleans. 4,000 
shape of large prizes for performing feats in the in order that the prize may be won, and as the Tour of the South of France. ; 4,000 
air. Perhaps no one in the entire world has done requisite number of contestants has never been ob- French Ministry of Works prize for French 
more for the development of aeronautics in this way tained, there has been no competition thus far. Ina CU ai ck5 0.0 0056 c btw oo eee eres basa 4,600 
than Senator Henri Deutsch de la Meurthe, whose contest for a similar prize limited to English motors Dufayel prize, Bagatelle to Lettarre........ $000 
name still figures in the list of prize givers. and offered by Patrick Y. Alexander for a 24-hour Aero Club of Bearn prize, Paris to Pau (wor 
Probably the first cash aviation prize offered in continuous run, a four-cylinder aeroplane motor, by Vedrines on Morane monoplane) 1.600 
America was that offered through the Screntiric known as the “Green,” proved to be the best, and Mr. Michelin prize for longest distance above an 
AMERICAN by Mr. Thaddeus Hyatt July 25th, 1860. Alexander has since put up another prize for such a aerodrome in France ....... 1.000 
This prize of $1,000 was never competed for or won. test. Quentin Bauchart prize for passenger car- 
Again, in 1907, the ScrentiIFIC AMERICAN itself put up LIST OF PRIZES IN AMERICA. ENGLAND AND : rying seesevsncereccesssssccens pig tees 16,000 
the Screntiric AMERICAN Trophy, which was won THE CONTINENT. Pommery Fréres prize for longest straight 
three years in succession by Glenn H. Curtiss, now flight (French aviators only).. 10,900 
its permanent possessor. Last year Mr. Edwin Gould PRIZES IN AMERICA. Deutsch prize for circuit around Paris 12,000 
made a generous offer through the ScrenTiric AMER- Automobile Club of America’s motor relia- Let Petit Parisien prize, race from Paris to 
IcAN of $15,000 for the machine equipped with multi- Mitty setter goec) wees a eed a> $1,000 Madrid, starting May 21st sneee 20.900 
motors and multipropellers that makes the best per- @pould-Scientific American Prize (see p. 487). 15,000 Automobile Club of France's Grand Prix. 20,060 
formance in a flight of one hour. The rules of this World prize for flight from New York to St. L’Aéro’s prize for flight across the Mediter- 
prize appear in this issue. July 4th is the date fixed Casts Cie, Sooner be.. sence) |. 30.000 CR £550 T55 Cash cae ne eveper Sse eeetens 20,000 
for the tests of the machines entered. Hearst prize for flight across the continent.. 50,000 German Circuit, finishing at Berlin...... 10,000 
Last summer, after the $10,000 prize offered by nisi.’ taut ceianati icin Ain-he-taine pais: seeeeeeees ssaeke 10,000 
the New York World for a flight from Albany to New a ee Circuit in Saxony, starting at Chemnitz 
York had been won by Glenn H. Curtiss, this news- Manville prize (British aviators only) for i eee paaalaber’ 5 aia ot 17,500 
paper put up another prize of $30,000 for the first long distance flights on nine specified dates. 2,500 Over-sea Circuit, Calais-Dover-Folkestone-Bou- 
aeroplane flight from New York to St. Louis in a Michelin prize for longest flight above an FOG on cc ccs bees cevbieseds coeceeees . 60,000 
period of 100 hours. The New York Times also aerodrome Guring 1011. .........ccescsee 2,500 Petit Journal prize, Paris to Rome, starting 
offered a prize of $25,000 for a flight from Chicago Michelin prize for 125-mile trip across coun- eB CP er ter ee ee 8) | 80,000 
to New York. Neither of these prizes was competed ey, Mittich avintemy GBIy. «20.66 566. ccsicee 2,000 The Standard, Le Journal, and other papers, 
for, and both have been withdrawn, although if any Mortimer Singer prizes ($2,500 each) for Circuit Paris-Brussels-London-Paris, start : 
sportsman aviator comes forward and wishes to at- cross-country flights by army and navy eer Se TR 66 dns eins cocesesa ve 85,000 
tempt the former flight, the prize will no doubt be OEE a Pere etre Tee Tl eer ee 5,000 Russian aerial tour, starting from St. Peters 
found awaiting him. The New York American, last Patrick Y. Alexander’s engine reliability prize 5,000 WEE acct aetna aceeaneeseeansin ; 100,000 
October, offered a prize of $50,000 for a flight from Gordon-Bennett Cup race prize (July Ist)... 5,000 French Government competition for military 
San Francisco to New York, the time allowed being London Daily Mail 1,900-mile race around MOTOPIAMNES 2... ccc ccccccccsecees ; 240,000 
thirty days. This prize offer is open until October Great Britain, starting July 22nd at Brook- Prizes at meets and circuits in Germany, : 
11, 1911. DE on. cascee esta err ites cicdeethaee cues 50,000 Italy, Russia and Belgium 150,000 
> ic res j > -cessi yhile ing the whole land surface of the globe. Darwin calcu- 
Rapid Increase of Life pong este goddess: Mag Meg lated that the slowest breeding of all animals, the 


S illustrating the enormous powers of rapid in- 
exhibited by both the animal and vege- 
kingdoms, which have insured the continuance 
of the various types of existing life from the earliest 


+ Acrease 


table 


an important factor in the production of new forms by 
adaptation, the following instances may be cited: 

A common weed, the Sisymbrium Sophia, produces 
three-quarters of a million seeds, and these, if they 
all grew and multiplied, would in three years cover 


elephant, would in 750 years, from a single pair, pro 


duce 19,000,000 individuals. Rabbits would, from a 
single pair, produce 1,000,000 individuals in four or 
five years. 














Instruments Used by Richard Strauss 





phonia D 4 
’ , I i i ) } ) 
in hi Dealt ind ‘Tratr 
nan witl ath ia k-t 
with airy I I 
Electra i I 
were drawn upo! ( ail 
f h dramat ffe 890 
assly i that i i 
hearer w e | fied 
than i Ou Ger 
man contemp ur Ueber 
Land wu Vf publishes 
the a omy LJ lu A 
m of sor the more 
emarkab instruments 
which Strauss uses in ob 
ining h eff Some 
of them are hardiy musi 
cal instrument it merely 
noise producers, and a few 
ire bY no means i ‘ 
Muffled drums ive il 
vays been used in funeral 
marches, and Strauss, too 
emplovs h wheneve! 
some Ingubrious oppor 
tunity offers Every melo 
drama in which a thunds 
tori fi ncludes 
imoug properties i 
huge drun Strauss 
drum i 2 good deal 
larger and flat han the 
ordinary bass drum 
which produ Jovian 
thunder and booming arti! 
lery The effect of rush 
ing water and hissin 
steam tneed by the 
simple xpedient of rub 
bing a drum id with 
brushes. The musical por 
trayal of lighting neces 
sarily cails for an instru 
ment of incisive sound 
Hence, In connection with 
the thunder drum, a cym 
ba! used which is 
s'ruch with a felt covered 
tick. The eymbal and the 
thunder drum are com 
panion instruments Cas 
tanets and triangles are 
familiar instruments, and 
Strauss employs them 


chiefly for heightening o//gelel"immyny 
the rhythmic effect of a inde 
dances. The trampling of y wy vey yy vey 
horses and the dancing of ; 
vs aaa Sagem LCT CEDAR aa) 
tically mimicked by means 
of a Chinese wooden 
drum, which is beaten 
with tubular sticks. Sim 
ilar in their character are 
the glockenspiel and the tubaphone, bot! 
which are not particularly new, but rarely used. TI 
plashing of rain imitated by means of a hydro 
phone, a drum which is filled with small stones, 
mounted upon bearings and rotated. The cracking of 
whips is reproduced by means of wooden lappers 
which are similiar to those which small boys use 
The Plague and Its Spread 

iP a paper appearing in the Journal th Royal 

Soetety of Arts, J. Cantile publishes discussion 
of peculiar interest on the mode of occurrence and 
spread of the plague The phenomena presented are 
somewhat con x, and far from fully explained 
rhere ar r ta sper n the situation that are 
somewhat di 1 it I lisea <hibits som rop 
erties of a very n liou he 
writer tin his ow: vord 

The pre lence of plag vo 

orn nee 1894 o ft 
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Phases of Science as Other Editors See Them 
years—is a matter of supreme interest and im- Kumaon and Ghurwal, on the southern slope of the 
al to the people of every nation. The question Himalayas; but whether this is the only home of the 
i arises at the moment Has the virulence of disease, or whether there is, in addition, another in 
ilady spent itself, and may we look forward to Mongolia, and yet another in East Africa, is not 
ibatement of the pandemic, and a hope that it known. It may be that in no part of the earth ig 
speedily disappear altogether? The history of plague endemic among men, but that the disease ig 
us epidemics does not engender a_ hopeful kept alive only among certain animals, and now 
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and again in the history of the world does it attack 


man. There is much to be said for this opinion. Cer. 
tain animals, especially of the rodent class, seem to 
— — — be liable to plague in 
an epidemic form, but 
whether it is endemic 
among these animals is 
not known. That plague 
is endemic among rats is 


That it occurs 
in epidemic form is abun- 
dantly proved, but whether 
it is the rat that keeps the 
bacillus alive from 
to another 
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glands that enlarge, but 
the glands of the armpit 
and the neck may be the 
seat of the swelling. The 
however, is not the 
indication of the dis- 
in fact, it rather 
a late manifestation, for 
it may not be until the 
third day or later that ‘t 
Like other infec- 
tions, plague begins with 
feverishness, headache, 
backache, a_ feeling of 
chilliness, or even a rigor; 
there is a loss of appetite, 
a foul tongue, usually 
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SOME OF STRAUSS’S ORCHESTRAL INSTRUMENTS 


is not a question of a prevalence for a few weeks or 
months or even years, but a continuance for several 
decades in any populous district where it has found a 
footing In London, when plague last visited us in 
the seventeenth century, although the mortality was 
high for only a comparatively short time, local out- 


breaks occurred for a long period, and sporadic cases 
Judg- 


until the 


beginning of the eighteenth century. 


ing even by the behavior of the present epidemic, 
plague has lasted now for seventeen years in Southern 
China, and for fifteen years in India. Speedy disap- 
pearance of the disease from regions severely attacked 
is, therefore, not to be calculated upon—in fact, its 
long continuance is rather to be expected. It is this 
characteristic of plague which causes the disease to 
be dread as it is, for it is the only malady which pre- 


vails in epidemic form for a number of years in any 


given country. 





The endemic home of plague among human 
r is a matter of doubt. So far it is believed that 
always present in the Indian provinces of 





black in center, and con- 
gested throat; vomiting is 
diarrhea or constipation obtains; 
mental aberration is an early manifestation, and may 
continue throughout the illness. As a rule, if the pa- 
tient the fifth day, recovery may be ex- 
pected, and the third and fifth days of the illness are 
the dangerous. If the eighth day is survived, 
the hope of recovery is good, the chief danger then 
being failure of the heart through sudden movement 
walking across the floor, and 
leaning over the veranda or staircase railing. 

“The pneumonic form of plague we have heard 
about especially in the epidemic which is now raging 


frequent, and 


lives over 


most 


or getting out of bed, 


in North China. It is an acute forni of the disease, 
which attacks the lungs so extensively that death 


comes in two or three days. It is highly infectious, 
runs rapidly through @ household, and occurs with 
such rapidity and virulence that there is no time even 
to bury the dead. The plague in North China recalls 
the accounts given of plague in former epidemics fm 
Europe, and the Black Death, with all its horrors, {s 
abroad in the world. We begin to understand that 
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there may be stages in the development of plague High-frequency Generator for Wireless Why an Engine Moves 


epidemics, reaching from a low to a high degree of 
virulence, and from a meager to an extremely danger- 
ous state of infectivity.” 

A curious phenomenon which has been observed is 
that the occurrence of the plague is apt to be preceded 
by a precursor, taking the form as it were of a mild 


form of plague, termed pestis minor, which is epi- 
demic, but comparatively harmless. In fact, all ap- 
seem to indicate that the disease runs 


pearances 
through a regular cycle of development stages: 

(1) Pestis minor. 

(2) Bubonic plague. 

(3) Pneumonic plague. 

That these are related the one to the other would 
seem incontestable; that each possesses a_ special 
variety or type of virulence due to peculiar characters 
of its bacillus, and transmitted in different ways in 
each type, would also seem true. That rat-flea infec- 
tion plays, no doubt, a part in this scheme, but, as Dr. 
Hossack, of Calcutta, remarks, it is but a link in a 
chain of some length—a chain, we would add, in 
which other animals and man play a part. 

“This part of the question is of special interest, 
because it may be of importance in estimating the ap- 
proach of plague in any country, and it would be well 
to keep this point in view in our hospitals in this 
country, and tc watch if cases of buboes are becoming 
more prevalent. In this way we might hope to gage 
the proximity of true plague in its virulent forms. 

“The facts seem to be that there are three stages in 
this disease. Pestis minor, carried only by insects 
from diseased animals, is always local—a household 
outbreak, in fact—in which a pseudo-plague bacillus is 
Bubonic plague is carried from man to 

Pneumonic plague passes from man 
to man without the intervention of insects. The viru- 
lence of each variety gathers in intensity. Time is 
required for one type to change to another more viru- 
lent, each variety propagates its like until, by pro- 
longed cultivation in the blood and tissues of a par- 
ticular animal, or in man, it changes its type and 
becomes specific for that animal. As the tuberculosis 
of animals may in time and in suitable soil change 
in type, so that it develops in man, and then is 
directly transmitted from man to man, so is plague in 
so that it no longer requires an 


found in man. 
man by insects. 


time altered in type, 


animal host, but in times of epidemic passes from 
man to man, and becomes wholly a disease of human 
beings. 

“The stages would appear thus to be: 

“(1) Disease in animals. 


“(2) Pestis minor, conveyed by infected insects. 

“(3)  Bubonic plague, sporadic cases, carried from 
animals to man by insects. 

“(4) Epidemic bubonic plague, carried from man 
to man by insects 

“(5) Pneumonic plague, passing from man to man 
directly, or conveyed by insects. 

“It would seem, therefore, that severe as bubonic 
plague has been in China and India, yet a worse form 
may develop, for pneumonic plague is the culmination 
of this chain of virulence, and China and India may 
have been but the fostering beds in the development 
of the bacillus which has now attained its highest de- 
velopment in Manchuria, and may pass over the 
world, as it has frequently done before, in the form 
of the Black Death. At present, science offers no 
means of preventing such a calamity, except it be a 
preventive such as Haffkine’s prophylactic serum, 
which would seem to have done good service in India, 
where bubonic plague has chiefly prevailed. 

“Infection by rat fleas is sufficient to explain 
sporadic cases of bubonic plague, and plague en- 
demicity, but it is wholly inadequate to explain an 
epidemic of bubonic plague which can only occur by 
infection from man to man, possibly by insect 
carriers. 

“An important point to be observed in the epidemi- 
ology of plague is that animals, chiefly rodents, the 
rat in many places, the marmot in North China, the 
squirrel in the United States, etc., may suffer from 
plague for years without infecting mankind, except 
in a sporadic way. Then suddenly an outbreak occurs 
which prevails in an epidemic form. In Northern 
China this has been proved to be the case, and in any 
where rodents are infected, the same se- 
quence may be anticipated. Rats have been found to 
be infected in Britain, in Glasgow, in the Port of 
London, and in Suffolk; also in Germany, in Ham- 
burg, and elsewhere; squirrels are known to be in- 
fected in the United States, more especially on the 
Pacific slope. In these countries small outbreaks of 
&@ sporadic nature have occurred from time to time. 
The outlook, reasoning from experience, is not hope- 
ful, for the peoples of these countries are dwelling in 
Places in which rodents are infected, and at any mo- 
Ment the disease may appear in an epidemic form in 
man.” 


country 


Telegraphy 

T is announced in the daily press that Dr. Gold- 
I ctiision has recently succeeded in sending wireless 
messages from Berlin to the Southwestern frontier of 
Germany, using his new high-frequency alternator to 
generate the electric oscillations. The production of 
undamped waves by means of high-frequency alterna: 
tors has been the aim of numbers of inventors, as 
it is hoped that by producing a suitable generator 
it may be possible to avoid the defects of working 
that are associated with the usual are and spark 
methods. The subject, with especial reference to Dr. 
Goldschmidt’s method, is discussed in Nature by A. 
J. Makower. This author writes: 

“A number of alternators have been built, but owing 
to various reasons none of them has as yet come into 
extended use. Their design on the usual lines is very 
difficult, as even if the rotating parts are made to 
revolve at the highest speeds permissible from mo- 
chanical considerations, the number of poles required 
to produce the high frequencies necessary for wire 
less telegraphy is so great as to leave very little room 
for the windings, and the consequent cramping of the 
windings and great leakage between the closely spaced 
poles give rise to considerable drop of voltage when 
load is put on the machine. 

“Most of the machines that have been constructed 
hitherto have been of the inductor type, consisting of 
fixed windings paced under the influence of rapidly 
rotating armatures of iron containing a large number 
of projections or teeth, but the Goldschmidt machine 
is built on a quite different principle. 

“It is a phenomenon well known to those who have 
to work with single-phase alternators that when load 
is put on such machines the armature reaction causes 
double-frequency currents to flow in the field winding, 
and that these double-frequency currents cause triple- 
frequency currents to flow in the armature winding 
and so on. This may be explained by the considera- 
tion that a stationary alternating flux can be regarded 
as being composed of two equal and constant fluxes 
rotating with equal speeds in opposite directions, the 
speed of the two fluxes being such that one complete 
revolution is made by them in the time of one period 
of the alternating flux. 

“Applying this to the case of an alternator with 
stationary alternating-current winding and rotating 
field system, it will be seen that if the rotating field 
produces alternating currents of a frequency f in the 
stator, the component rotating fields produced by the 
stator currents will rotate at the same speed as the 
field system, one in the same direction as the field 
winding, and therefore having no inductive effect on 
it, and the other in the opposite direction, and there- 
fore inducing a current of a frequency 2f in-it. A 
continuation of this process would cause currents of 
frequencies 2f, 4f, 6f, etc. to appear in the field 
winding, and currents of frequencies 3f, 5f, Tf, etc., 
to appear in the stator winding. The production of 
the higher frequency currents in ordinary alterna- 
tors is limited by the fact that the amplitudes of 
the series of harmonics decrease rapidly, owing to the 
great impedance opposed to their flow in the windings, 
but the triple-frequency harmonic superposed on the 
fundamental is often sufficiently marked to cause un- 
desirable distortion of the wave-shape of the electro- 
motive force of the machine. 

“Dr. Goldschmidt has constructed a machine in 
which the effect referred to is utilized to produce 
currents of very high frequencies, although the funda 
mental frequency of the machine is comparatively 
low. In order to prevent the damping out of the 
higher harmonics, he connects in parallel with the 
stator windings a series of capacity-inductance shunts 
tuned to resonance with the odd multiples of the 
fundamental frequency of the machine, and in parallel 
with the field winding a series of such shunts tuned 
to resonance with the even multiples of the funda- 
mental frequency. Owing to the presence of these 
shunts the high-frequency currents are able to attain 
considerable magnitudes, and the electrical energy is 
reflected backwards and forwards between the stator 
and motor of the machine a great number of times, 
the frequency of the oscillations being increased 
at each reflection until a frequency corresponding 
to the free period of the radiating circuit Js 
reached. 

“In Dr. Goldschmidt’s machine, oscillations of 120,- 
000 cycles a second are produced, and the rated 
output is 12 kilowatts. 

“Practical experience of working will be necessary 
before it is possible to say to what extent machines 
of this type are likely to replace the present oscillation 
generators, but it seems not unlikely that difficulties 
will arise in keeping the frequency of the oscillations 
constant enough to enable clear signals to be re- 
ceived. 


HY does an engine move? The following is 
the simple explanation of Railway and Locomo 
tive Engineering: 

“Let us confine our attention to one side of an 
ordinary locomotive, with 20x24-inch cylinders and 
56-inch driving wheels, and a boiler pressure of 200 
pounds. The master mechanics’ rule for the mean 
effective pressure in the cylinders is 85 per cent of 
the boiler pressure, and in this case it amounts to 
170 pounds. 

“This engine has a piston area of 314.16 square 
inches and 170 pounds on each square 
a total pressure to the piston of 53,40/.2 pounds, but 
for the sake of facilitating the calculation, let us say 
53,400 pounds M. E. P. With piston at the back 
end of the cylinder and crank pin on back quarter, 
or just above it, the pull of the piston on rod, crogs- 
head and main rod reaches the pin. The 
a lever with fulcrum on the rail. This 
changes from moment to moment as the wheel rolls 
along, and the point of contact between 
rail is called the instantaneous fulcrum, as the length 
of the tever or the operating part of the wheel above 
it changes momentarily 
crank pin is ever so little above the center line of 
the axle the pull of the main rod will turn the wheel 
and the engine will move forward. The effective pull, 
as we have seen, was 53,400 pounds, and this is ap 
plied to the wheel lever of maximum length when the 
crank pin is on the top quarter, for this is 40 inches 
above the rail. 

“The force of 53,400 pounds is therefore applied to 
the crank pin, pulling it forward, but at the 
time exactly this pressure is applied to the back cylin- 
der cover, and the cylinders bolted to the frame 
earries this same force back to the box and 
tends to push box, axle, and indeed the whole engine 
backward. The center of the axle is, however, 
28 inches above the rail. We have therefore the same 
force, viz., 53,400 pounds, applied to 
different lengths, one 40 inches long and the 
28; that is in the proportion of 10 to 7. The moment 
of the force at the crank pin, about the instantaneous 
fulcrum at the rail, is 53,400 « 40 = 2,136,000, and 
that at the axle is 53,400 « 28 1,495,200 The 
difference between these two moments is 649,800, 
in favor of the crank pin, and the 
forward. : 

“On the back stroke the pressure on the piston and 
front cylinder cover is 53,400 pounds, and the moment 
of the force at the crank pin when on the lower 
quarter or 16 inches above the rail, is 854,400. The 
moment of the force at the axle-center about the ful 
crum on the rail, is 1,495,200. The thrusts on the 
pin tend to drive the pin, wheel and back 
ward, while the pressure on the front cylinder-cover,. 
frame and axle, tends to drive the engine ahead. The 
difference between these two moments is 640,800; the 
same as in the previous case, and the engine continues 
to move ahead. 

“On the back stroke the 
the cylinder over the piston a distance of 2 
the half circumference of the wheel is 7.33 feet, which 
is the distance the engine moves ahead On the 
forward stroke the piston is pushed through the 
cylinder 2 feet, while the engine moves 
feet. 

“To picture the push of the piston as it acts on the 
crank pin when below the center line of the axle, let 
us suppose we have an ordinary wheelbarrow with 
wheel at the left-hand side of the observer 
that the two legs of the barrow have small wheels so 
that the easily be pulled along without 
anyone touching the handles. Now tie a 
the vertical spoke on the lower half of the 
This is the one standing between the hub and the 
ground. If this string leading forward from th: 
barrow be pulled, one would almost expect that the 
wheel would move in the direction of the hands of 
a clock, and that the wheelbarrow would move back- 
ward, and one would almost expect the spoke wit! 
the string attached would swing to the left 

“As a matter of fact, neither wheel nor spoke mov 
prove it can 
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It is easy to see that if the 


same 
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only 


two levers of 


other 


engine moves 


engine 


practically pulls 


feet, but 


steam 


2o 


ahead 7.33 


Suppos 


whole can 
string to 
wheel 


in this way, and anyone who cares to 
easily do so with a toy cart or other smal! vehicle. if 
there is sufficient weight on the wheelbarrow to pre 
vent slipping, a pull straight ahead on the string at 
tached near the rim to the vertical spoke wil! actually 
produce a motion of the wheel in a counter-clock wise 
direction, and the pull on the string becomes stronger 
in consequence, and the wheelbarrow wil! rol! forward 
toward the man who is pulling on the siring. This 
action is exactly opposite what occurs on the engine 
Similar action to what takes place on an engine would 
be secured if the man got on the wheelbarrow and 
applied force to the vertical spoke below the center 
line of the wheel.” 
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i i f the Cadill b 
This story not only describes the many superior features of the Cadillac car but 
it gi h inf ti hich the automobile buyer wants to know and 
it gives mucn inrorma on Whic e automopue puyer wan Oo 
i i i h h f 
which will be of advantage to him no matter what car he may favor 
Ny H MIE! OF MOTOR CARS, The expense for tool maint« nee Cad Thirty” has repeatedly of our method of construction as against 
] tne ‘ j t , ' t ha exceeded $109,000 ele I demonstrated ts peed capabilities at the ordinary ctice of casting cylinders, 
i de rhe - led reputat . , . i from five to fif t an hour on £ valve ‘ mber und water jackets to- 
\ ’ tl Cadilla “pr duct. the i. ead a gear and its superior hill climbing abil gether In the illustration below is 
4 ! i I ‘ ur wand - lered t ray ties are re gznized the world over. shown a cylinder with valve chamber and 
cl w f operatior a ¢ not It is st ind dependable car Its water jacket ci integral. This illustra- 
' P forty matter ates | t motor i t ost powerful of its di- tion is m cde from a photograph taken 
thou i ‘ li ‘ . f Cadil _ nles mensior eve designed. Its strong and of a cylinder and water jacket cut in 
it ~ pe ‘ , substantial construction, the perfect fit horizontally Note the varying thick- 
The ¢ f being : : ; : nd perfect alignment of its working of tl cylinder wall “A.” With 
m fact , x pe of I distinctive featur parts enables the maximum of the motor’s condition existing it will be readily 
t f t cl terist et Cad t { f power to be delivered to the ground— understood that it is impossible for the 
. . the t! b tandardizat ! ‘ nee! marked contrast with flimsily con- circulating water to cool the cylinder 
. of t most p 1 i tr ted cars in which material is skimp uniformly The result is that the con- 
. it stine ntages of standard tion are 0 fold; ed to save cost and in which the twist traction and expansion of the metal will 
t mot , mot cannot be what it ought to ing and binding strains consume much be so varying that the bore of the cylin- 
rt t , ted, it be wit t it rhe d ivantages of it of the power. der will not retain perfect roundness. In 
b t t : , ted The Cadillac has demonstrated its right cons@quence it will bind the piston at 
fa ‘ , S me t Ie to the d ction of being the most certain points of its travel and fit so 
(sor i I ‘ i art exactly like « other carefully bu car ever produced It has loosely at others that the lubrication is 
ans . we I part f } wit t t one demonstrated t to the distinction imperfect, that wear is uneven and dis- 
wat “ t tl i nat of I tior where of being tl onomical multiple astrous and that there is a great waste 
nd if t t t degree f r ‘ tial It ‘ nder r, both in operation and main- of fuel with a corresponding loss of 
b t san I r if te nee It has demonstrated its right to power 
stater ! W i I It means t tw for rea t dist t of being the most re 
n know of bp mes ne t rey : ! it most ser eable car. It 
I ntro I t it the part n t lered f m ! den trated its t to the dis- 
Ques f tor d tl) t w fit without t of beir the greatest automobile 
f new f I t ghtest teratior v ffer 
I i f In t ( 1 ther ire 167 part ind 
i n pe t ns W ire not pert it 
uld t forth a ite t exceed one one-t d 
] of an yabout one-third t ‘ lf 
} 
to make a motor what it ought to be, 
( 1 motor occupies a position uni 
. ein’ aan ted upon the “built-up ORDINARY CASTING OF CYLINDER WITH 
ad “individual part principle, a prir WATER JACKETS INTEGRAL 
ple cond to efficiency, ower 
mplicity smoothness of ac io, lor Note varying thickness of cylinder walls and 
fe and economy Notwithstanding the uneven water circulating space. Also webs 
a soggy Se nny Begg ny a which interfere with circulation. 
motor is the most expensive to produce 
While that « ior nay ecessitate 
1 higher s : ; g semmpiote In the smaller figure will be seen the 
rt n wo juired were we to wel “B" which are sometimes formed 
build a rt ordinary way. the when the two parts of the core used in 
extra <¢ t is compensated for mar casting are not held firmly together. This | 
times over by the greatly increased ser web is sure to obstruct the circulation of 
vice and s sfaction it will render and the water, causing overheating of the 
the lessened expense for operation and cylinder with its undesirable conse- 
maintenance quences, and is something that is im- 
It is of the four cylinder, four cycle — to detect without destroying the 
tym 4%” cylinder e, by %” pistor cylinder. 
jm ¢ ke. By the generally MMs wvothon e do not wish to be understood as 
of calculation, it is rated at 32.4 horse- impossible to make 
power This method, however’  whict but it is a fact 
considers only the bore of the  ylinders ide cocrootiy. , 
of the general design of the e chambers, ane 
wccuracy of its workmanship water j made separately, as 
r ss with which the multitudes In the njury to any one 
P s } - . orked < 1) ) calls for replace e o only 
NOONTIME AT THE MAIN PLANT of small details are worked out, will be part cavicular a but» moderate 
r Cad epresented the solution . - iy — - — cost, whi se of cylinder, valve 
f the pr ! ft a, ghest woe nod _ “a a so ane Py rhere chamber : jacket cast together, j 
pt ft t t b id at a price “Oo mie parts ' wl the limit of and particularly when cast in pairs or 
which t f “ ad pur se only riation permissible t down tv the all in one, an injury to any one part 
med rit i it ndustr intil if of one on¢ thousands necessitates down the motor, re- | 
1 ‘ad t new ! s : srately is ever piece made that placing the combination casting, ' 
5 i ‘ ( lillac d thousands ef pieces of kind wit theu and reassembling. 
t follov t wake but it lead sands of pieces of other kinds are sent Our cylinders, pistons, and piston / 
r be ‘ i d after three to the various assemblying departments are cast in our own foundry from s 
. it . t ! ‘ early where they are all “put together with grades of metal made after our own 
jefines t ptic It was the the se of only wrenches — rew mulas, the result of years of experience, 
» be ff i t , »-called drivere—not so much as the finest { or experimenting and testing in our own 
mod te p “ N pted as emery cloth being necessary. mane par ae ee. ! ~ PS ae 
sore than doub ts } t <= eee Shay ao 7 eh critical inspection reveals a marked ab- 
alone in that 7 No } ' i ‘ hae re” een sence of the spongy portions and blow 
be " " a f this aa att ser Aoiwt holes cl iracteristic of many castings It 
"ma i ite ae rdization decreas CADILLAC “THIRTY” MOTOR eae at pean a en Te 
very materia f its purchasers ibsorbent—friction It = oS Somes > greates - 
a ne t ri motorist , rdizatio reduces eadily realized s totally inadequate for eee —e influc vw oA a A ay percmt i 
whos j j i r i i nly r t it minimum determi! B the power of a_ Cadillac jeune oer AP peti jot poy on oe ae f 
‘ ‘ >a if $ 00 . . mance « motor espnecia her co are h acti« and ¢ mansion as ¢ > othe as 
care 7 yo r aa t in not I ——— d wit ings. The superior qualities of Cadillac 
é ft ‘ i } " . : } 4 sic . o castings are so widely recognized and ap- 
p d r ' Y t t grt > . * . ; t all . t . ch pe a yo b> preciated that for years we have an 
remarkal I L \ mp s tae equalled « | eee” of cat a greater number of ylinder piston and piston ring castings ‘ 
it " t what t two to three times } : e motors and gears for a number of other autoinobile manu- Hl 
ula be expected for motor ir such ind ve few of the int in the world gy ten making the hichest priced cars | 
is it is Its s jue to its desery rhe system of inspection maintained east by itself as are in America i 
= merit » { hor 2 tisfact t! Cadillac plant is so exacting t t it ( ids which contain the 
nd nst r tne e whi t s practicall precludes t possibility of valve chambers The heads are attached 
rendered ¢ ts users t mperfect part being incorporated to the cylinders by right and left thread- 
The Cadillac en dies no untried pt the ca> so far as can be detected by the ed nipples The water jackets which 
ciple ! mak p for tl pure er most ite measuring instruments surround the cylinders are of spun copper 
to t tat x pe e and annoy known to engineerine scien From the nd re clamped into position in such 
Phe t re ry essential part tin the raw mater re h the ware manne! ind the surfaces between which 
und it t I m it fu tions } se ntil the e the ] - are clamped are so accurately fin- 
has been pr ‘ n tr ng service tre under the careful rut y of a < that we have never heard of a 
Cad if re m ifactured Imost of experts tr orda! wit the e case of leakage. 
' t ent ( great Cadilla high standa Cadi ors iz The proper circulation of water around 
plant j e pl t de foundries tion s S extends to the the cylinders is of the utmost importancs , 
both ron and b They clude pat smallest pile nuts bolts and to the efficiency of a motor By casting 
tern shops he metal shoy gear cut screws each cylinder by itself it enables us to : E 
ting shops and n shop They ir While standardization has reduced wear make the walls of uniform’ thickness How CADILLAC Cylinders are Tested for | 
clude body build s! zg, enameling at friction point to the lowest possible and by ipplying the copper jackets it Accuracy i 
and erim mn : " t ir t! ¢ limit he ear is provided wherever pos- leaves uniform space for water circula cain 
piant r gz motor the sible with adjustments for taking up any 
ransm fiator t hoods wear The accompanying illustration shows 
i the fe re al plants The Cadilla is a car manufactured the method of gauging Cadillac cylinders. 
for the 1 t A. t mall part practically inder one roof instead of Every cylinder after being ground must 
; et merely i of motor tr sim stand this final test. Two gauges are 
t Cad 1c plant in sion, frame et obtained  in- CADILLA( YLINDER provided One of them is marked ‘4,500 
. r fine tools, discriminatel re and everywhere AND COPPER WATER Go,” meaning that it is exactly four and 
z ind t equalled in any that they nm had at the lowest JACKET one-half inches in diameter The cylin- 
r motor t world 1 price regardle quality This is a ; . der must be large enough to permit this 
fatement w \ verified by those feature wi } lyer can ord to Note the even thickness gauge to enter The other gauge is 
wine v st pportunity of per overlook pyr ‘ ¥ marked ‘4,502 Not Go,” meaning that 
sor l ‘ ipment n The Cadillac Company is prepared to of cylinder wal and uni its diameter is just two one-thousandths \ 
udes more t half a thousand special replace any part of any car t ever form space for water of an inch larger than four and a half , 
mat t mat es me built No Cadil user was ever obliged circulation inches, but the cylinder must not be so 
a. ' , ipat f tur it to di rd his car ecause of inability large that it will permit this gauge to 
from tw to ten times the volume of to obtain some needed part No Cadillac enter. If a cylinder is too small to per- 
work preduced by rdinary met ! user wa ever obliged to pay an ex- mit the “Go” gauge to enter, the inside | 
which obtain in most factories—and doing orbitant price to have such part made is ground until it is the correct size. If 
it far etter , equipment ir de t P il order because the maker had the cylinder is large enough to permit the 
approximate! 100.090 tools jig fix gor t of the siness, had discon tion, resulting in even cooling of the “Not Go” gauge to enter, it is discarded. 
ture ind =dies f which nearly 1,000 tinued making parts for old models or entire cylinder with the resulting advant When you realize that one gauge is } 
were designed and made by I : had t lepend upon some outside parts ages legs than a hair’s breadth larger in dia- 
ly for tt! nr f f « | mak pply them We show here ome of the advantages meter than the other; when you realize 1 
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that one will enter the cylinder and radiator construction, the copper jacket- are made of chrome nickel steel. The Company has perfected to a marked 
the other will not; when you realize that ed cylinders and uniform water circulat- construction is Cadillac quality through degree. 
there are 237 dimensions in the Cadillac ing space, we have a system that comes out. The utmost skill is exercised in Like all other Cadillac construction, 
ear which are not permitted to vary nearest perfection of any that has ever cutting and finishing the rs and that of the springs is given more atten 
more than the one one-thousandth part been devised The radiator is mounted other parts according to the "Cadillac tion than usual. The utmost care is 
of an inch, which is about half the on the chassis by our three point con- exercised in the selection of the material, 
thicknes of the average human hair, tact method. Therefore, it is not liable in the manufacture and in the testing 
then can you form some conception of to distortion or damage resulting from of the springs themselves, Ali springs 
why Cadillacs are what they are, and the strains to which the car frame may eyes are made with hardened steel busi 
why they render the constant service that be subjected ings and all parts are made within . 
they do 7s. The clutch is the leather faced cone limits to prevent rattling, to minin 

Cadillac pistons are gauged to similar type. It is of pressed steel, giving it wear and to preserve correct alignment 
accuracy, a snap gauge however being great strength without needless weight Attention is further directed to the 
used which gauges the outside diameter The ring with which the cone engages spring perches. These are not attached 
of the piston. - is split at eight points of its periphery rigidly to the rear axle as in ordinary 

The result is that neither cylinders nor and part of each section is sprung in- practice but are of the oscillating type 
pistons can possibly vary in diameter moving upon the axle tube This not 
even a hair's’ breadth Consequently, only prevents undue straining, and twist 
ANY piston will fit in ANY cylinder. ing of the springs in going over obstruc 
They do not have to be “paired.” If it " tions or into depressions, but in connec 
ever becomes necessary to replace a tion with the previously mentioned re- 

finements it permits the full benefits of 





piston, all the owner has to do is replace 


the piston He is not necessarily obliged spring efficiency to be realized; 





to replace the cylinder also, or possibly Ax 

a pair of cylinders or the whole four CADILLAC SELECTIVE TYPE SLIDING ™ _ 
as might be the case where they are , ” QE: TI tANSMISSI¢ ‘ . . The rear axle is the Timken full-float- 
cast in pairs or all together b ing type with Timken bearings through 
In finishing the cylinders and pistons, system of limit gauges “which insures out. This is a type of axle which out- 
we do not stop at simply machining. hairs-breadth accuracy. These parts are side of the Cadillac will be found only 
Ay on higher priced cars In this axle the 





then treated by a special process which 
gives them extreme strength, toughness 
and wear resisting qualiti 

The gear teeth are “backed off” or 
eled by machinery especially designed 
for the purpose This facilitates the 


Every one of them is ground to a polish- 
ed surface resulting in practically perfect 
compression and consequently maximum 
power The piston rings are finished 
with the same precision and are also 
made from our own special formula 


load of the car is carried on the housing 
the live ax Shafts simply tri insmitting 
bev- the power to the rear wheels. The driv- 
ing pinion made of nickel carbon stee 
and the bevel driven gear made of ' 
carbon steel, are both cut and 









































































differing from that of which the cylin shifting of the gears without the crash- 7 
ders and pistons are east. This metal ing and grinding characteristic of some = or cane Gviaren é 
possesses exceptional spring qualities ward This causes the clutch to take construction. Th “ft © Ae eg enets — 
not easily affected by the heat of the hold gradually so that in starting the The main transmission shaft, the jack he ns, Ee, 8 Groep sessed, 3 
motor rherefore they retain their car there is that noticeable absence of shaft and the clutch revolve on _ five section with drop forged yokes, steering 
efficiency long after the ordinary ring shock and jar characte ristics of most annular ball bearings. spindles, spring perches, and tie rod ends 
would be rendered practically worthless. ‘ ans F , . Drive. ae ae wheels are fitted with Timken 
This clutch is devoid of the usual com- The drive is direct by special heat a 
plications. It is extremely simple and treated high carbon steel shaft, fitted Brakes. 
requires the least attention of any motor with two universal joints having hardened A thoroughly efficient and depe 
car clutch ever designed. In the matter and ground bushings and pins. The joints brake system is one of the gres 
of efficiency, ease of operation, depend are enclosed in spherical housings and sentials to the safety of the motorist 
ability and service, it is not even ap- run in oil baths. _ The forward joint, The Cadillac is equipped with two pairs 
proached. It requires but a few minutes which is telescopic, is so constructed that of powerful, double acting brakes which 
to remove it, if necessary. it is self-centering resulting practically operate directly on the rear wheel hub 
The motor entire is mounted in the in the elimination of friction and binding drums which are 14 inches in diameter 
chassis frame by our three point suspen- strains characteristic of ordinary cone by_2% inches wide. 
: E ‘a sion pian. By this method, any twisting struction. The drive shaft revolves on It is well-known that it is a difficult 
Re ee strains to which the car may be subjected Timken bearings. The torsion member matter to adjust a pair of brakes so that 
due to uneven road conditions do not is “V" shaped, tubular. When the car the tension or gripping qualities will be 
materially affect the alignment of the is carrying a normal load the power is uniform on both. To overcome this we 
CADILLAC OIL PAN AND CRANK SHAFT motor and its working parts. transmitted in practically Roe straight have compensating devices on both the 
line from the motor to the rear axle with Service and emergency brakes which 
Note the five lorge substantial bearings Ignition. _— the result that the maximum of the automatically wy up any inequalit in 
Also Showing Oil Weils and Distributing Troughs a In the Fe —o ot oe generated power is delivered to the the tension and cause the pressu “4 to 
1e Ci lac is equipped Vv i © seper- ground. be applied e« pally on both brake drums 
The crank shaft is substantially sup insite ake ae "caaae —_ a Barn The foregoing are some more of the This’ not only adds matesially = tha 
ported by five large bearings insuring svatean is offic ient i eniaaiien Pry ring reasons why the Cadillac shows more efficiency of the brakes, but is a large 
that firmness and rigidity essential to a entirely independent of the other. , power por any other car having a motor factor in preventing skidding. 
smooth running, vibrationless and dur- For one system we use the Bosch high ee Steering Mechanism. 
— —— em > ge surface tension magneto, — eo Like most important features of the 
s arings are of a large surface, As an auxiliary ignition, we have adopt- Cadillac, the steering mechanism is dif- 
made of Babbitt metal with bronze back- ed the new Delco Distributor System. ferent from any other type. It is of 
ing Incidentally, we had occasion to We use this system not merely for : i en Pes wien yI : . . ~¢ 
° in Stan ee nes of a Cs ch had oan ° “ te ee aK. our own patented design and manufac 
examine tl bearings of a car whi starting but to afford Cadillac users a ture, of the worm and worm gear sector 
traveled 46 600 miles, yet the wear proved dependable reserve ignition that can be type. The parts are all canatanehe cut 
not exceed the one one-thousandth of used for running any distance with satis ps hardened. and the worm gear is fitted 
_ - oy ay a en ae factory results. with two ball rust bearings The teet 
and, pare = a gy age age Ee | Lubrication. in the middle the sector, being the 
~ the 3 and } aioe in the crank case In the important matter of lubrication, ones which are in mesh when the car 
without even disturbing the crank shaft. the ¢ adillac is provided with the most is driven straight ahead, naturally per- 
The crank shaft is offset; that is efficient, the most positive and the most form the greatest service and are there- 
instead of being placed directly in line economical system ever devised, the oil fore most susceptible to wear. To com- 
with the middle of the cylinders it is consumption averaging from 500 to 800 pensate for this the center teeth are all 
a, a to one side. Therefore, the miles per gallon. This system in its on a slightly less pitch radius so that 
Ties the explosion is expended to present pe rfected ' form was originated any wear may be taken up without affect- 
greater advantage than is possible in by the Cadillac Company and the fact ing the upper or lower teeth of the 
kore winnie , crank shaft is in line that it has been used on all four-cylinder 
atin the ehadie of the cylinders when Cadillacs since their beginning, in 1905, 
the explosion occurs. ; and the fact that it has successfully met Brake and Control Levers 
This feature has been embodied 11 every condition is the strongest possible P 2 — pore oe - 
Cadillac cars for years; in fact, the offset testimony to its merit. . The ¢ adillac Phirty’ is equipped gp 
crank shaft has been used in Cadillac A quantity of oil is placed in the oil the standard form of control. There at 
since their beginning, in 1902. pan of the crank cas¢ An oil reservoir no confusing combinations on any one 
. Upon the accuracy of the wae ene is placed | alongside the motor; in this le ver; each has its te and 
cams Ghett and the accurate i f the reservoir is located a double acting force function. - There are hand 
- ; bearings devends the pump, the supply from which may be the driver's right; one applies the 
am shaft in its bearings ‘ _ - regulated to take care of the motor’s ral expanding hub brakes, the 
correct operation and CNS of the v ulves requirements. By means of splashers at the speed change lever. There 
ind the maga ear gape 8 of the | aye ag the end of each connecting rod which dip two foot levers; one operates th« 
one of the gre itest ess¢ ntials in the ae- into the oil at each revolution of the clutch and the other appli the 
velopment of cpg eT both alge crank, the oil is thrown completely over contracting hub brakes two foot 
ak te eae” dine eter ster ato Saif. and upon all the inside working parts of CADILLAC levers are adjustable to accommodate 
thousandth of an inc h limit. These parts the motor, including main bearings, cylin- STEERING drivers with different lengths of limbs. 
are special heat treated high carbon steel. ders, ete. GEAR The throttle and spark levers are 
The cam shaft is also supported by five There are four compartments to the ee located conveniently _at ; the Stee ri 
substantial bearings of special Cadillac crank case, the ends and dividing walls wheel. An accelerator or foot throttle 
bronze, which afford it the maximum de- of which support the five mam bearings control is also provided. 
gree of rigidity which is not obtainabl ete of te ah aoe te oe sector; consequently they do not bind Wheels. 
with a lesser number of bearings F q f ogg Pe. =“ Pe ecg th al ones when turning corners We know of no The wheels are the best obtainable and 
The inlet and exhaust valves are all one 9S © Crane case a8 16 SOHNE other car equipped with a steering device equal to those used on the highest priced 
located on the right side of the motor capable of adjustment to the degree cars. They are of the artillery type 
and are operated by the single cam shaft which characterizes our own. made from well seasoned second-growt! 
The valve lifting rods do not bear direct- A steering gear that is not provided hickory with steel hubs. The spokes are 
ly on the cams The lower end of each with proper adjustments is apt to become of ample dimensions to insure great 
rod is provided with a hardened steel worn to such an extent that the resuiting strength. 
roller and consequently the possibility of back lash will make steering both un Prame. 
wear is reduced to an absolute minimum. certain and unsafe. The frame of the “Thirty” 
This is a feature which outside of the T adjustment provison of most gears and substantially braced It is 
Cadillac, is found only in the highest is simply for original setting at the pressed steel, channel section 
priced cars factories so that when the parts be- inch drop so that the weight 
The motor base or crank base is cast in come worn they must be replaced by new closer to the ground yet not interfering 
twe parts having four compartments 7 : ones. In our mechanism the provision with the clearance. Its width is 33 
The ends and dividing walls support the SECTION AL VIEW OF CADILL Ac puane for adjustment is more adequate than inches in the rear reduced to 30 inches 
five crank shaft bearings. The hand holes ASE AND ¢ RANK SHA will probably ever be required. in the front which enables the car to be 
in the crank case provide access to all RS... Wells and Distributing eine Springs. turned in a 34-foot circle All cross 
parts within. The entire motor is con- One has but to ride in the Cadillac to members are hot riveted with pne tic 
hammer a process which pre its 





structed with a view to accessibilty of : fully a wclate its s “tai ali ’ 
) . ios /_ y appreciate its superb riding quali- es on 
troughs on the sides distribute it from ties, It carries its own good road with loosening of the rivets and parts 











all parts which may require attention ne compartment to ¢! other, wasatain 
The oli r = s > se ) > Cz ac one 0 . 0 1e€ ) > aa > 2 -j . = =f ; 

- not equaled ~ ee ee ing a uniform and. constant level in each. aa R. corms sr is _Benerally ae aad State, ‘eee ial 

a euy pele The ps Ay Pa aca ecg lptoad egardless of road grades, up or down. r moied o- r€ i¢ i most uxurious ever I ee car 4 tie . er —" « nar 

design, made in our own factory. It is There is another prime ' advantage —. tr ovina makes sae, f em rh . = a . e -- tbil 
composed of 150 seamless copper tubes There is not a multiplicity of feed pipes ah. & iiptical te peony ye eg oe Swe my ni — a — anee one dura - 
passing vertically through 135 horizontal to watch that are liable to become clog- wo ae Pe ee ee om won ane 4 ‘and not “et ous on c n- 
copper plates,—copper because it radiates ged up and result in burned out bear- aoe uc. ty Peg alge ~ gg oe Fa a. bo 2 ~ a 
or throws off heat better than other ings. On the contrary, there is but one Fees * gba a isic a bene vhict 
metals. In the method of manufacturing and if the oil is shown by the sight feed charac rises all Ca lilac ¥ orkmansh 90 
we have inaugurated a wide departure to be feeding properly and the supply — e — = paeetien ‘went ones ~ 
from the usual practice of dipping the in the crank case adequately maintained, ir pin: re full hides of hand ie S tinote 
entire radiator {n molten solder after there is positive assurance that all bear- “4 ohne dated Panny sean: Galk aaaaeiedl 
assembling, a practice which is followed ings taken care of by this system are some “quality conuine ee lag Tne 
to cover poor workmanship and poor ma- being perfectly lubricated. | seat cushion springs are all Royal Arch 
terial and a practice which has a de- No one thing is responsible for more construction, a type conducive “to the 
cided tendency to reduce the radiating “automobile troubles” in a well designed highest degree of comfort as it fe prac- 
efficiency The Cadillac method is_ to ana correctly constructed car than im- tically impossible for the occupant t 


perfect lubrication. The Cadillac is un- strike the base. 


confine the solder as closely as possible 
























to the points where the tubes pass usually well provided with lubricating Styles. 
through the plates without covering the facilities throughout. The Cadillac is furnished in severai 
plates themselves. By this method we Transmission. types of bodies at the following e 
— the ee radiating efficiency. The Cadillac transmission is as superior Touring car, Demi-tonneau and Ré« j 
‘ parts and passages with ~hich the to the usual transmission as the Cadillac : ‘ : , $1,700; Fore-door touring car 800 
water comes in contact are made of motor is superior to other motors It is CADILLAC REAR SPRING SUSPENSION Limousine, $3,000. Prices rs Oo. B $1,500; 
either copper or brass—no iron or steel or more substantial, more positive and by including the following equipment, Posch 
other aos subject to rust. Before as- operators of long experience, it has been The rear suspension is of the three- magnete and Delco ignition sy 
Sembling, each individual tube is tested pronounced the most easily operated of quarter platform type, a type which is Pair gas lamps and generator ! 
and the finished radiator is also tested any they have ever used. It is our own recognized as the most conducive to side oil lamps and tail lamp; horn and 
by air and water pressure. The water design, manufactured in our own factory. comfort, but which makers of cheaply set of tools Pump and repair kit for 
circulation is promoted by a gear driven It is the selective type of sliding gear. constructed cars cannot afford to us tires, 60-mile season and trip standard 
centrifugal pump. The air draft through There are three speeds forward and re- and which few have sufficient knowledge speedometer; robe rail; full foot rail in 
the radiator is augmented by a ball bear- verse, direct on high The gears, also to apply correctly Like most other tonneau and half foot rail in front. Tire 
Ing, belt driven rotary fan. With our the transmission shaft and clutch shaft features, this is one which the Cadillac holders. Ade, 
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’ sé 9 (% . . pears in a United States Patent, granted |and another part is exposed to the cold |travel in opposite directions when the 
The Valveless (as Engine to Burger, in 1875 incoming charge | ports open and close also tends to do 
By Hayner H. Cordon of the United Reciprocating slide valves, as applied Fig. 2 shows the Moore sliding-sleeve | away with frictional losses, for the travel 
States Patent Office to the internal combustion motor, may be | valve, located between the piston and |of the separate sleeves and their speed do 
80 write an article, dealing almost en divided into two classes. First, those | cylinder walls. The sliding-sleeve con-|not have to be so great as in the single 
‘| tirely with tl entees of asmne of the which are of the ordinary piston or slide | tains one port 10, which registers alter-|type. In the case of the sleeves outside 
newer types of internal combustion mo valve type. Secondly, those which are of | nately with inlet and exhaust ports 8 and be the jacket, as shown in Fig. 4, there 
tors wan en to give it the title of this the sleeve type, and which either slide on|9. The loss through friction in this type is, of course, a greater frictional loss than 
artick aw coum wet cnly startling, but the interior of the cylinders, between the | of valve, is not as great as appearances os the type of engine shown in Fig. 3. In 
SE aty E ete Seeeeeeite hee. cylinder walls and piston, or else sur | would indicate. The friction of the pis-| Fig. 4 we have the combined friction of 
as Melee ttn ted subject matt a round the water jacket of the cylinder, | ton on the valve, is no greater than the|the two sleeves upon each other, and of 
— = + — . tn le and reciprocate on the outside Fig. 1/ friction of the piston on the walls of the| each sleeve upon the casing, as well as the 
~ — ‘ : wen ee Pras , shows a modern slide valve (invented by | cylind r; and the valve ports may be/piston in the cylinder. While in Fig, 3 
gested ri Sag me pocewa ns Mann), which is representative of the|made so large laterally, that the valve the friction of the piston and the inner 
asain tn inant vam. & chetetienh whieh first class The valve, which is of the | does not need much travel to give a large sleeve is no greater than the friction of 
will perhaps be better understood, when piston type, made tight by the packing/area of opening. It will be seen that this|the piston in the cylinder as shown in 

ae : “ io ceeieaal ’ the bes ring 10, reciprocates up and down in the| valve also has a type of valve-gear which | Fig. 4. 
om <a 1 - ; p snagevages - 7 ‘ae - valve cylinders, opening first the inlet | gives the valve a quick opening of ports Rotary valves may be classified in the 
—_ 8 ‘ - = gegen Ss ’ same manner as reciprocating valves. We 
two downstroke and two upstrokes, to first have the ordinary rotary valves ap- 
complete one cyé of operations. In the pied to an internal combustion engine. 
first stroke down, a vacuum is produced | This form is shown in Fig. 5. This type 
in the cylinder. and the charge of com of valve would give trouble from unequal 
bustible poms is drawn in. On the up | ¢xpansion owing to the cocl charge pass- 
ing through the one portion of the valve, 





stroke, this charge is compressed to about 


aixty pounds per square inch 


When the piston reaches the top of its 


is ignited by some such 
the 


stroke, the charge | 
} 
| 
es 


means an electric spark, and pis 


is then driven down on its 


On 


ton 


the next upstroke, the ex 


stroke 


is and the products of 
It 


be provided 


haust valve open, 


combustion are exhausted is easily | 


some means must 


the 


lime, 


seen that 


inleteand exhaust ports at 


the 


to 
the 


tions 


govern 
that func 
take 


By definition 


proper in order 
of the ercle 


order and sequence 


may place in 


prope! 


a valve is any device for controlling a 


The 
valves in 
Valves 


two classes 


passage engine must therefore pos- 


order to be operative 


sess 





may generally be divided into 


In the first place, there are those which 


operate by lifting from a seat with which | 


they make a gas-tight joint. The ordinary 


} 
poppet-valve is the best example of this | 
type. In the second place, there are | 
those valves which by the sliding of one 
part over another bring two parts into 
register, and form a passage. As this 
sliding motion may be either rotary or | 
reciproeatory, both rotary and recipro- | 
catory valves belong to this second | 
class. 

Up to the present time. it has been 














nearly a general practice to equip the or 


dinary four-cycle motor—such as is used How the ‘‘ valveless”’ 


in automobiles—with valves of the pop- | 

pet type These valves are nominally |then the exhaust. The valve-gear of this 
held on their seats by springs, being | vaive is an interesting adaptation of this 
lifted up by cams. The last few years,|radical type of valve-gear to the gas en- 
however, have witnessed the adaptation | Sine; for it combines the two reciprocat- 


of valves of the second class to the four 


ing motions produced by the eccentrics 15 
; : | 
is this type of valve 


and 17. One of these rotates at twice the 
lspeed of the other, so that the two mo- 


cycie motors, and it 
which applied to the internal combustion 





engine, produces the so-called “valve-| tions are alternately added and subtracted 
less gas engine.” during the cycle of operations. This 

The term “valveless” appears to have | gives a very quick opening and closing of 
its origin in the fact that, engines with |the inlet and exhaust ports, while from 
valves of the second class, do away with|the time the inlet is closed to the time 
all the noise attendant upon the use of|the exhaust is opened, the valve remains 
poppet valves with their springs and tap | almost stationary. In some -cases separ 
pets A person seeing one of these en- |ate slide-valves are used for the inlet 
gines run for the first time would gen-'and exhaust passage. All successful 
erally come to the conclusion that the | slide-valves of this class, as applied to 
engine produces the so-called “valveless | gas-engines, are now of this piston type 
gas engine This is due to the fact that the piston- 

The application of sliding and rotary|valve is much easier to keep tight than 
valves to the gas engine is not new. In/the plain surface valve in a gas engine, 
faci, the first gas engine to attain any|in which the range of working tempera- 
marked degree of commercial success|ture is much greater than in the steam 
used slide-valves for controlling both in- | engine. This large range of temperature 
jet and exhaust. This was the Lenetr | tends to produce unequal expansion of 
Engine, patented in France in 1860, and|the different parts of the valve, particu- 
in the United States in 1861. One of the | larly where one part of the valve is ex- 
first rotary vaives shown in connection | posed to the hot exhaust gases, which 
with an internal combustion e, ap- have a temperature of about 2,500 deg. F., 


gas engine developed. 


The disk 13, carries a pin 14, which oper- 
ates in a slot in the valve-operating lever 
pivoted at 15, thus giving the valve an 
accelerated motion during the opening of 
the ports, and moving the sleeve slowly 
during the and expansion 
strokes. 

Figs. 3 and 4 show of 
valves inside and outside of the cylinder 
each case it will be no- 


compression 


types sleeve 


respectively. In 
ticed, that are 
type. Fig. 3 is the new Knight or Daimler 
The advantages of the double- 
sleeve type over the single-sleeve type, 
lies in obtaining a quick port opening 
and clesing, with a slow motion of the 
In each of the engines 
and 4, the sleeves are 
eccentrics. The in- 
of the double-sleeve 
single-sleeve type, is not 
so great as one would imagine. In fact, 
this type of valve is claimed by some to 
have less frictional loss, than the former. 
This is to the fact that the two 
sleeves are generally traveling together 
in the same direction, with the exception 
of the time when the ports are opening 
and closing. The fact that the sleeves 


these valves 


engine. 


separate sleeves. 
shown in Figs. 3 
moved by ordinary 
crease in friction 
type over the 


due 





of a double | 








while the hot exhaust gases pass through 
another portion. A better form of engine 
in which rotary valves of this type are 
used, is one in which the valves are made 
of conical form and spring pressed upon 


their seats, separate valves being used 
for the inlet and exhaust. 
Fig. 6 shows a rotating valve of the 


sleeves 27 and 28 are driven by bevel gears 
tion is much greater than in the case of 
But 
j at high speeds the effect of inertia is not 


| the single-sleeve reciprocating valve. 


evident in the case of a rotating valve, 
while it causes loss in the case of a 
|reciprocating valve. The use of the dou- 
| ble concentric sleeve-valve is not limited 


to the reciprocating type. 
Fig. 7 
| double 


shows an engine employing a 
In this the 


bevel 


Sleeve valve 


case 
28 driven 
to in 
We may thus cut down 


27 and 
gears 31 and 32, 
posite directions. 


sleeves are by 


sO as rotate op- 
the speed of our valve travel, and at the 
same time maintain a quick port control. 
The use of multiported sleeves also cuts 
down the speed of travel so that the frie- 
tional loss is correspondingly decreased. 


We may also copy from the reciprocating 
valve engine, and rotating 

This 
rotary 
B4, 


place our 
sleeve outside of the water jacket. 
is shown in Fig. 8, in which the 
A, controls the inlet 
and the exhaust port, B5. 

In giving a summation of the advan- 
and disadvantages of the 
types of it difficult to know 
just what limitations should be given. 
The use of a given type of valve with any 
engine, depends not upon the de- 
sign of that particular engine, but also 
upon the character of service demanded 
the engine. An aeroplane engine 
should differ in design from an automo- 
bile engine of the same size. The effi- 
ciency of a valve depends upon its speed 
of opening and closing—its waste of en- 
gine power by friction—and in the case 
of the reciprocating valve, the effect of 
inertia upon the balance of the engine. 
The factor of noise in operation is also 
to be considered. 

Both reciprocating and rotating valves 
take more power to drive than the well 
known poppet valve. However, smooth- 
ness of action, speed of port opening and 
closing, and the ability to remain in tune, 
give these valves advantages over the 
poppet valve. It is true that both recipro- 
cating and rotary valves require consid- 
erable lubrication, but this drawback is 
more than overcome by their increased 
efficiency over the poppet valve. The ro 


sleeve, ports, 


tages above 


valves, is 


only 





| from 





tating valve as a rule, has a larger fric- 
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LEGAL NOTICES 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, vr 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communicatious are strictly confidential. Our 
Hand-Book on Patents will be sent free on 








request. 
Ours isthe Oldest agency for securing patents; 
it was established over sixty-five years ago. 
MUNN & CO., 36! Broadway, New York 
Branch Office, 625 F St., Washington, D. ©. 


P A TENTS S®cURED,OR, FEE 











Free report as to Patentability. Liustrated Guide | 


Book, and What To Invent with List of Inven- 
tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. EV ANS & CO., Washington, D.C. 








Classified Advertisements 


Advertising in this column is 75 centsaline. No jess 
than four nor more than /|2 lines accepted. Count 
seven words to the line. All orders mast be accom- 
panied by a remittance Further information sent oo 
request 











BUSINESS OPPORTUNITIES. 


Barn $10 to $15 a week and hold your position besides. 
No Canvassing. We as manufacturers of patented just 
in season specialties have new easy mail order pians to 
keep our factories busy. We furnish everything. Laree 
profits. Small capital. Experience unnecessary. If you 
are one of the want-to-go-ahead kind, write for our most 
modern plans. Sworn statement. J. M. Pease Mfg. 
Company, 152 Pease Bldg., Michigan S8t., Buffalo, N. Y. 


ONE OR MORE PARTIES with capital to finance 
high-class aerial navigation proposition. Large profits 
to be made at coming aerial contests. New, non-cap- 
sizable, passenger carrying aeroplane, covered _b 
broad patents. Automatic balancing and steering. Wi 
revolutionize aerial navigation. $10,000 to $15,000 re 

uired to finance and build first large machine. Ground 

oor proposition to right parties. Will stand thorough 

investigation; working machines on exhibition. Quick 
action is necessary as enormous profits can be made 
this summer. All correspondence treated confiden- 
tially. “International,” Box 773, New York. 


WE HAVE GRINDING AND DRYING facilities 
near Chicago, that are idle the greater part of the year. 
Would like to get in touch with some manufacturer 
who is interested. Address 365 Aurora, Illinois. 


PATENTS FOR SALE. 


TOY GYROSCOPIC “ MONO-RAILL.” patent 944,096. 
Great future: sure to boom; endless possibilities; big 
sales in England, See article SCIENTIFIC AMERICAN 
February 2th. “Gyro,” Box 773, New York. 





FOR SALE.—Patent No. 977,37; Devices for Stone | 
Polishing. Thisis broad in its claims and its appiica- | 


bility, and is better than anything on the market; would 
consider $20,000 for U.S.A. outright saie, also No. 
123,438, Canada. Apply 

es Radcliffe 


Jam ‘ 
977 Winnipeg Ave., Winnipeg, Canada. 





AGENTS WANTED. 


Scribner’s Magazine Subscription Solicitors easily earn 
Liberal Commissions and also can pick up extra prize 
money by persistent work. For full particulars regarding 
commissions, prizes, free advertising matter, sample 
copies, etc. address Desk J, 155 Fifth Ave., N. Y. City. 


WANTED, 


WANTED.—Mechanics for aeroplane factory, work 
in metal and wood; also aviators. wireless operator, 
electricians, pattern makers, drattsmen, motor experts 
and others wishing to learn. Address to Eagle Aero 
plane Company, Brunswick, Ga. 


MISCELLANEOUS. 


FLYING NEWS~—An illustrated Monthly Journal of 
Aeronautics, Aviation and Wireless News of ali the 
world. $110 a year. Single Copies 10 cents. Teaches 
Wireless Yer rage wf and Aeroplane construction free. 
Tells iechanics and otbers how to find paying employ- 
ment, aod get into the flying game. Correspondents 
wanted. Address FLYING NEWS, Brunswick, Ga. 


FREE Tuition by Mail: Civil Service, Drawing. Engi- 
neering, Electric Wiring. Agriculture. Poultry, Normal, 
Bookkeeping, Shorthand, and Ty pewriting courses. For 
Free ‘Tuition, apply to Carnegie College, Rogers, Ohio, 


LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manvufactorers in all lines sup- 
plied at short notice at moderate rates. Smal! and 
special lists comoiled to .rder at various prices  Ks- 
timates shouid be obtained m advance. Address 
Maun & Co., Inc., List Department. Box 773. New \ ork. 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY,-— You will find 
iuquiries tor certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
's no charge for this service. In every case it is 
necessary te give the number of the inquiry. 
Where mavutacturers do not respond promptly the 
inquiry may be repeatea 

MUNN & CO., Inc. 





Inguiry No. 9234. Wanted a small specialty of 
merit for office, household ur personal use and of uni- 
versal salability, 10 sell for from $4 to $25. Proper arti- 
cles can de financed 

naquiry No. 9235.—Wanted, names and addresses 
of manufacturers of machinery and appliances for 
Makin ceiluloid. 

dnauiry No, 923'i. - Wanted, the name and address 
of the tire making the New Engiand Filling Machine. 

Inquiry Ne. 9237. -—Wanted, information relative 
to the Parmelee Automatic Aerated Water Still and 
Sterilizer. 
winauiry No. 923%, Wanted. addresses of those 
fusteinl — deposits of rotienstone, lump pumice, in- 

~~ al earth or rubbing stone. 
whotuiry No. 9239.- Wanted, addresses of parties 
dem — ship ores containing any of the following 
— Vanadium, molybdenum, uranium, tungsten, 
of Rauiry No. 9'240.- Wanted, addresses of owners 
nq westone beds running not less than 98 per cent, 

1 near a railway. 
of irs No. 9241.—Wanred. addresses of owners 

“posits of molders’ sand suitable for heavy castings. 
Pe ety. No. 9'24'2.—Wanted. addresses of makers 
es, 

Inquiry No. 9243.—Wanted, address of maker of 

4 ers monogram embossers. 

naquiry No, 9°44.— Wanted, address of manufac- 
varers making rollers, scrapers, and driers suitable for 
Making soap leaves. 


tional loss than a reciprocating valve. 
To offset this, however, we have the abil- 
ity to give the valve better tuning, and 
a complete absence of inertia effects. In- 
ertia at high speed causes loss of power, 
and tends to cause vibration through lack 
of balance. The latter can, of course, be 
overcome by proper methods of balanc- 
ing. 

The application of reciprocating rotary 
valves, it is thought, will be limited to 
the small high speed engines. In the 
case of the large low speed engines, we 
can obtain quick port control by means 
of the simple poppet valve. In large en- 
gines also the valves have to be water- 
cooled. In the smaller engines, the in- 
ternal sleeves can be made thin enough 
to have no material effect upon the cool- 
ing of the engine. In the case of large 
engines, however, the added thickness of 
these sleeves necessary to carry their own 
weight, would doubtless give trouble in 
cooling, and the unequal expansion, 
caused by the heating of those large 
valves, might cause them to bind. 

There is no comparison between the 
noise of an engine using either recipro- 
cating or rotary valves and an engine 
having erdinary poppet valves. The en 
gine using the reciprocating or rotary | 
valves, when well balanced, runs as | 
smoothly and silently as an inclosed | 
steam engine of the same size. | 

| 





In closing this brief review of the art 
of reciprocating and rotary slide valves, | 
as applied to the internal combustion en-| 
gines, it might be stated that, while the} 


number of types and forms of valves ap- | 


pear to be nearly complete, yet their slow 
adoption and appearance in practical 
usage, show the lack of efficiency and 
completeness in detail, which after all, 
are the essential elements which mark 
the line between success and failure in| 
invention. 


| 





Oddities Encountered in the 
Patent Office 


| Nagra superstition to the contrary, 
the average inventor is far from being 
a freak. We may talk as we will about | 
the eccentricities of genius, but beyond a 
very small percentage of instances, gen- | 
ius is not eccentric. Secentric individ- | 
uals are encountered in every line of hu- | 
man endeavor, and to saddle the term 
haphazard upon a man just because he 
happens to be an inventor is an injustice 
which every fair-minded person must de- 
plore. Sifted down through its various 
applications, the word “eccentric” appears 
to mean just one thing, and that is “in- 
dividuality.” 

When it is remembered that the tele- 
graph was invented by a man who was 
laughed at and regarded as a harmless 
“freak,” and that every inventor and dis- 
coverer from the time of Christopher Co- 
lumbus down to date has been encouraged 
by the sneers and doubts of his fellows, 
the inventor who is pegging along at his 
bench and developing his brain children, 
need have no misgivings because some- 
one calls him a “freak.” 

Naturally ignorance is responsible for 
a good deal of so-called eccentricity. 
Man’s allotted time on earth is limited. 
There must be things that he cannot 
know. A man who is ignorant of court 
procedure and legal forms is not hooted 
at by lawyers; nor do doctors make sar- 
castic remarks about people who have 
not mastered a knowledge of therapeu- 
tics. Because he does not know what you 
know, is no indication that a man does 
not know anything. There is no form 
of endeavor that is so exacting and re- 
quires such concentrated effort as the in- 
ventor’s. Long hours and wearisome ap- 
plication is the inventor’s lot; he toils 
that the world may be benefited. Like 
Edison, he may literally “enlighten the 
earth” by his efforts. 

Hence the inventor should be treated 
with the utmost patience and considera- | 








tion. The Patent Office deals with hun-! 
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Trucks Do Not Disturb 
Present Conditions 


HE motor truck does not disturb your 

present business conditions—it is the 
most adaptable factor in your business. 
Trucks like the White do not even dis- 
turb the team-driver, because owing to the 
simplicity and ease of handling, any man 
intelligent enough to be a good team-driver 
will make a successful motor-driver in a 
week, trained by our instructors. White 
Trucks fit into your organization without 
friction—without disturbing any of your 
favorite plans. White Trucks reduce the 
cost of your cartage, or extend the field of 
your operation, or both—because each 
truck replaces two, three or four teams, 
according to its capacity. 


White Trucks 
Superbly~ Built 


HE best materials that science has 

evolved, including the latest improve- 
ments in steel alloys, and the heat-treat- 
ment of them, are used in the White 
Trucks. No factory in the world is better 
equipped to build than the White, nor has 
a larger experience in manufacturing. Of 
course, all the superb building in the world 
would not produce such a splendid truck 
as the White unless the design were right. 
But the White engine is well designed, 
representing the latest thought of the 
world’s foremost designers. Its sim- 
plicity speaks for itself, and as in all me- 
chanics, the simplest is best. The long- 
stroke engine secures all the power in the 
gasoline and every White Truck is a silent 
witness to its tremendous power. Whether 
you can use one truck or a dozen, let us 
send you a solution of your problem. 


Let us send you a catalogue of our trucks with a list 
of the owners in your territory, and the testimonials 
of some of the largest truck users in the world. 


The White Company 


838 EAST 79th STREET, CLEVELAND 
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The Only SCIENTIFIC Pen Made 


The Spoon Feed gives a uniform flow of ink from the bar- 
rel to the point of the pen. It prevents the flood or blot of 
ink caused by the heat of the hand expanding the air in the 
barrel. The ink displaced by expansion settles into the Feed 
Pockets and is resorted back to the reservoir. Overflow is 
impossible ; still, there will always be the correct supply of ink 
to feed the point just as fast or as slow as your writing 
requires. The perfection of this exclusive patent makes 
Waterman's Ideal the universally used writing implement 
of the present day. There are other flat feeds but not Spoon 
Feeds. Ask for Waterman's Ideal Ink. 


FROM THE BEST DEALERS EVERYWHERE 


L. E. Waterman Co., 173 Broadway, N. Y. 
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Does Your Hardware Dealer Sell 
Carborundum Sharpening Stones 


















@ Every wide-awake hardware dealer throughout the country handles and recommends Carborundum 
sharpening stones. 
@ Every dealer is going to handle them eventually, but YOU cannot afford to wait. 
@ lf you use tools in any shape or form from a razor to a scythe you actually need Carborundum 
sharpening stones. 
@ And we want you to have them NOW. 
Get them from your dealer. If he has not them, send direct. We will supply you by mail. 
‘ostage paid. 
© Carberundum is the most remarkable sharpening agent ever discovered. Ass hard and sharp and fast 
cutting asa diamond. It is made into sharpening stones of every conceivable size and shape for the 
sharpening of edged tools of all kinds. No other y Dome de stones do the s work so quickly and easily— 
produce such a keen lasting edge last so before wearing out. 

























Ne. 107F. Round combination stone for carpenters . . . $1.00 
No. 108F. Oblong combination stone . . . . . . . ~~ L2G 
No. 108F. Oblong bination stone in Alumi DO 6 & in 
No. 114F. Sportsman's pocket stone in softleathercase . . . 75 
No. 191F. Scythe and grass hook stone . . . . . ; 25 






No. 149F. Pocket stone incard-boardcase . . . . ... «IS 


THE CARBORUNDUM CO., NIAGARA FALLS, N.Y. 








dreds of inventors every day. They write 
in from all parts of the globe asking to 
get that protection for their inventions 
which is the reward of their painful and 
arduous work. Some of these inventors 
are necessarily ignorant of what to do. 
They have been occupied in what is to 
them something far more important than 
a study of the Patent Laws. The Rules of 
Practice they have probably never heard 
of. To them the great thing has been to 
perfect the invention, and let the Patent 
Office do the rest. 

All sorts and conditions of people turn 
their thoughts toward invention. A dis- 
covery which may seem trifling may net 
the discoverer many dollars and place 
him beyond the reach of want. It is no 
New 
York is writing a play. To test the re- 


torious that every adult person in 


port, a man asked the conductor of a 
Broadway car how his play was getting 
on, and the conductor instantly replied: 
“[ have finished all but the fourth act.” 
A successful play makes its author rich 
over night It is the same with a suc- 
invention, and the question: 
coming 


cessful 
“How is your invention on?” 
might elicit a response like that of the 
street car conductor 

It would certainly seem from the vast 
business transacted by the United States 
Patent 
cessful inventions are peculiarly attract- 
ive to mankind. Out of the huge cor 
respondence which the Patent Office re 


Office that the rewards for suc- 


ceives, a small collection has here been 
made of those which may be termed “odd- 
ities” in the absence of a more descriptive 
term. Some of these are quoted, not to 
prove that inventors are as a class en- 
titled to the designation of 
but to show that genius frequently fails 


“eccentric,” 


to find time to acquaint itself with some 
of the conditions which exist around it. 
No outsider is supposed to know by heart 
the ramifications of the Patent Office, and 
it may be said in passing that the clerks 
in the Patent Office cheerfully answer all 
letters and do their best to guide the in- 
quiring minds into the necessary chan- 
nels. 

Like the country editor who announced 
that “it is our position not to publish 
news from whom we do not know who 
sent it” and “to insure insertions you 
must sign your name somewhere in the 


envelope so that we may know who to 


call upon if they attempt to shoot us,” 
the Patent Office would be glad to have 
correspondents sign their names. The in- 
nocent omission of this important detail 
sometimes lays the office open to sus- 
picion of neglect. In about a week an 
irate letter is received and the office has 
to grin and bear the abuse. To enter into 
a lengthy explanation would only waste 
time, and time is a precious commodity 
in the Patent Office. 

A frequent pest is the individual who 
asks for copies of patents, but fails to 
transmit the money to pay for them. He 
is politely requested to send the amount, 
and his next letter reads something like 
this: “Here is the price of the three pat- 
Please send the patents, 
ete.,” and the office has to dig up the 
original letter, which may be already 
filed away, in order to find out just which 
patents were wanted. 


ents I ordered. 


time ago a hopeful inventor 
“Has there ever been any water 
gage patented? If so, is it like mine?” 
That was all. It never occurred to him 
to describe what his water-gage was like. 
In view of the fact that there are more 
than five hundred water-gages patented 
up to date, the task of the office can be 
readily imagined. Of course the man 
may have an entirely new device and one 
patentable. Like the 
lady who refused to let the telegraph 
she wanted 


Some 
asked: 


which is young 
operator read the message 
transmitted to her sweetheart, he is afraid 
to trust the Patent Office and a patent 
attorney with the knowledge of his in- 
vention. 
Absolute 


frankness with the Patent 


Office and with one’s patent attorney is ag 
essential as it is with one’s lawyer or 
There is a pathetic side, of 
course, to the picture of the inventor who 
lives in fear and trembling lest his great 
secret be stolen from him. He fancies 
himself surrounded by spies and thinks 
the Patent Office is merely waiting to get 
hold of the invention to “tip it off” to 
some soulless corporation. He writes 
cryptic letters in which his references 


physician. 


to his invention are veiled cautiously, 

“I want to know,” writes one timid 
soul, “whether I can have the sole right 
to my patent,” fearing perhaps that the 
Patent Office will want to assume at least 
one-half ownership if the invention turns 
out to be practical. He does not know 
that only once in the century of the ex- 
istence of the Patent Office were the ideas 
of an inventor stolen by a Patent Office 
employee, and that the employee in ques- 
tion spent three years in the penitentiary 
as a result. The strictest secrecy pre- 
vails in the Patent Office as to pending 
applications, and not even a man’s broth- 
er, or his partner in business, much legs 
an outsider, can get information without 
the inventor’s written permission. 

The man with the perpetual motion ma- 
chine is not so frequent as of yore, but 
he crops up now and then. At one time 
the Patent Office had to make it an jron- 
clad rule not to consider applications for 





| 


patents on devices of this kind, unless 
accompanied by an operative (!) model. 
Each case, however, is a study in itself. 
It eloquently bespeaks months, perhaps 
years, a lifetime maybe, of patient toil 
and worrying over perplexing problems. 
Each man is sure he has at last achieved 
perpetual motion. “I know,’ 
of these, “that countless machines have 
been offered for patent, but mine REALLY 
IS perpetual motion at last!” He offers 
jto come to Washington and demonstrate 
| his invention, but the office has to gently, 
|but firmly, decline the offer. 

A Washington patent attorney relates 
jan incident regarding perpetual motion 
ithat came to his knowledge. He returned 
from luncheon one day to find two gen- 
}tlemen waiting in his office. One of them 
jhad a huge roll of blue prints, so large 
|that the attorney had to invite them into 
lan unused room, where the plans could 
Ibe spread out more comfortably. The vis- 
| itor, who was the inventor, was most 
| eloquent. He had, he explained, an in- 
vention of a locomotive which would run 


writes one 





by compressed air, the compressed air to 





The attorney who had listened patient- 
ly to these descriptions, gave a quick 
glance at the other visitor, who perpe- 
trated a very decided wink. This was 
sufficient for the attorney, who, after 
some difficulty, got rid of the callers. He 
promised to look at the plans again at 
his leisure, and gravely accepted the fee 
of twenty-five cents which the “inventor” 
handed him. He dared not decline it, as 
he realized then that his visitor was 
mentally unbalanced, and that the re- 
fusal of the coin might be the signal for 
an outburst. 

As the “inventor” had left his name, 
the attorney looked up his files and found 
that the call had been made by appoint- 
ment. The man with the perpetual com- 
pressed-air engine had written for an ap- 
pointment, and the attorney scenting @ 
client had invited him to call and bring 
his plans. There had been no intimation 
in the correspondence that the man’s de- 
vice was of the character disclosed. The 
attorney had thus, unwittingly, courted a 
call from an inmate of St. Elizabeth's, 
the great asylum for the insane which 
the Anacostia River from 


" generated inside the engine itself. 





lies across 
Washington. 

The repeal of the Caveat Law has been 
a great boon to orthography. A young 
lady who answers correspondence in the 
Patent Office compiled a list of no less 
than a baker’s dozen of different mis- 
spellings by correspondents of the word 
“caveat.” The list is as follows: Cabiath; 
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MADE WITH A SPEED KODAK. 


7000 


Speed pictures, snap-shots 
on days that, with the ordi- 
nary camera, are too grey for 
any but time exposures, and 
even snap-shots indoors are 
readily within the scope of 
the Speed Kodak. Yet it’sa 
compact, convenient Kodak. 


No. 14 SPEED KODAK 


For 2% x 4¥ Pictures. 


Fitted with Gra- 
flex Focal Piane 
Shutter for expos- 
ures from 1-1000 of 
a second to slow 
“ instantaneous" 
and for time ex- 
Jposures. Zeiss-Ko- 
dak Anastigmat 
lens 7.6.3. Loads 
in daylight with Kodak Film Cartridges, and 
can be cz -arried in an ordinary top-coat pocket. 
A superior camera in every detail of plan, con- 
struction and finish. 


Price, $60.00. 


r by mail. 





free at the dealers 


EASTMAN KODAK Co., 


ROCHESTER, N. Y., The Kodak City. 
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cap sealing 
bottles. 

Every 

dealer sells it 

because every- 

one demands it. 

Useful to man, 

woman and child 

in making things 

as well as mending things. 


Library slips with every bottle 
and tube 


Ready for 


instant use 
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| quest 


| lion 


| paying 


| lars, 


} 


and would also like to find out if someone else 
has a patent on it.” 

The statement of what sort of a ma- 
| chine he had invented did not seem 
necessary to this individual. Of course 
the Patent Office told him how to go 
about getting the information he wanted, 
but the office does not make searches 


|}through the 


cavetti; caviat; caviet; cavat; caveys; 
cavet; cavaet; cavit; ekivet; 
kabiat and accadia. Luckily the 
longer permits applicants to file 
or it is feared the list would have been 
greatly swollen. 

An 
cently 


kevats; 
law no 
caveats, 


astonishing announcement was re- 
received, which read: “There 
a man in my town who has invented a 
medicine that will cure an ailment for 
which there is great demand.” Another 
correspondent vague. He 


is 


is still more 
writes: 

“If not asking too much, u kindly 
supply me with information concerning patents 
I would like to take out a patent on a machine 


would yo 


granted patents on behalf of 
This work should be intrust- 
It is obvi- 


inventors. 
ed to an authorized attorney. 
ous that if the office once started to do 


this, it would speedily be swamped, in- 





| 


| plicant were prepared to pay for 


| strangle, 
obsolete, 
method patented, 





| nothing 
| 
|} searches 


undated and engulfed by and 


the clerical 


requests, 
soon be 
preliminary 


force would doing 


else except make 


means unusual to receive 
“list of all patents grant- 
that in 
copies the 


It 
a request for a 
ed,” it 
dividual wants 


is by no 
infrequent some 
actual of all 

No doubt the latter re 
complied with, if the ap 
them at 


nor is 
patents granted. 
could be 
regular rate, but as nearly one mil 
patents have the 
United States, would probably balk at 
the necessary fifty 
even if Uncle Sam would undertake 
the carriage postage free. 

During the year a letter 
ceived from had 
wrestling method. half-Nelson, 
the were 
wanted to have 
said: 


the 


been issued by 
he 


thousand dol 


past was re- 
invented a 
the 
all 


his new 


who 
The 
cross-buttock 


a man 


and 
and he 
he 
Jeffries 
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“I suppose you read the 
and Johnson,” he 
trick is that the 
One contestant does 
other at different twists 
tions, the not 
The wrestling trick I 
tures to show, 
matical 
methods, 

Alas! this information came 

One inventor that he 
Brazil a forty per cent better navy than 
it now has, but does not state why Brazil 
refused the offer. Another tells the Com- 
missioner of Patents fortify the 
Panama Canal as much as he can. Still 
another that invention (he 
does not what is) be 
manufactured in the North “because 
black jack and cotton wood is the best to 
use.” He evidently has no faith in the 
facilities for transporting lumber. The 
discoverer of a recipe for making pump- 
kin wine, claims that “it is better than 
using grapes.” This statement might 
pass for what it is worth, or at least as 
a matter of personal taste, had not the 
inventor made the additional claim that 
“pumpkin wine is a tape-worm cure, be- 


wrote “One 
is four 


not 
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system 
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too late 
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avers 


state cannot 


sides. 

The story of the hoax perpetrated by 
the mechanic who sent his green appren- 
tice to borrow a left-hand monkey wrench 
vas evidently not familiar to the would- 
be inventor who recited with great elab- 
oration of detail that he had devised 
“left-handed wheel-barrow” and wanted it 
patented right away. 

The inventor of a turbine type of en- 
gire is all condescension when he re- 
marks en passant: “I am perfectly aware 
there are some fast ‘freak’ boats on pa- 
per. Some of mine went a little further 
than paper.” “Could heat,” inquires one 
letter writer, “be used as light, held sus- 
pended, as in phosphorus or radium? I 
suppose we could then manufacture our 
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after of 
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2% 
reducing subsequent 
years” premiums. 
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tingent dividends re 
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Singular as it may seem, there is no 
life-insurance company in this country, 
outside the POSTAL LIFE, where one 
can secure a policy, even though he go 
personally to an office of the company, 
and not have a portion of his premium 
paid out as an agent’s commission by 
that company. 

The POSTAL LIFE invites an in- 
tending insurer to come to its Home 
Office, in person or by correspondence, 
and thereby save the heavy tax upon 
his premiums from agent’s commis- 
sions. Thus one seeking a whole-life 
policy for $10,000, calling for a pre- 
mium of $400.00, saves to himself in 
the POSTAL the first year $140.00, the 
second year $38.00, the ¢hird and subse- 
quent years $38.00. 


Savings at Once Available 

These savings are not deferred, but 
are immediately credited; they may be 
converted at once into paid-up insur- 
ance each year, or may be withdrawn by 
the policyholder. This represents the 
striking, concrete ECONOMY of the 
POSTAL and distinguishes it from all 
other companies. 


Standard Policies, Rates and Reserves 

Its policies are the standard policies 
of the State of New York. 

Its premiums are the s/andard rates 
of legal-reserve companies. 

Its policy-reserve is maintained at 
more than $10,000,000, in accordance 
with the high standard of the State of 
New York. 

In these important respects the*Com- 
pany is in no way different from other 
high-class, standard companies; the 
non-employment of agents with the 
resulting savings to policyholders is the 


Economy of the Postal Method 


Economy, not cheapness, is the Com- 
pany’s watchword, and it lives up te 
all it claims. 

The public has so often found that a 
claim is not realized in fact, that we 
are often met with the query : 

‘Do I understand that the POSTAL 


LIFE actually saves to me the usual 
commissions paid to agents of other 


companies?’’ We are constantiy reply 

ing that such understanding is correct; 
the POSTAL, does this very thing; the 
Company saves the first year’s com- 
mission to the agent and his venewa/ 
commission in subsequent years, credits 
it at once, and pays it whenever the 
policyholder wants it. 


Moderate Advertising Cost 

‘‘How is the Company able to do this 
in view of its large advertising ex- 
pense ?’’ ‘The reply is that the ad- 
vertising expense of the Company. is 
not so large. It is not, as you will 
find upon examining the statements 
of other companies, even equal to what 
is spent by those companies simply to 
help the agent in his campaign for new 
business and to keep the company 
favorably before the public. We skall 
not spend this year in our magazine 
announcements, a sum that will require 
more than $1.00 out of each policy- 
holder’s premium, which is certainly 
notexcessive. It costs very little, com- 
paratively speaking, to get into touch 
with quite a large number of people 
interested in life-insurance. 

‘Do so many actually answer your 
advertisements ?’’ ‘They not only do 
o, but are most sincere, earnest and 
intelligent. A single advertisement 
occupying the usual magazine -page 
has brought the Company more than 
five hundred inquiries. 


Making Life Insurance “‘An Open Book”’ 

What pleases the inquirer is that 
the POSTAL explains everything 
thoroughly in official correspondence, 
giving him personal particulars regard 
ing policy-forms and figuring out the 
actual cost in his case. 

The POSTAL has thus won for itself 
a high-grade constituency which is 
growing and will continue to grow as 
time goes on. It has policyholders in 
every State besides many Americans 
residing abroad; including those re 
insured it already has morc than twenty- 
five thousand policyholders throughout 
the United States and Canada. 


Full Information Promptly Supplied 

A brief letter giving the dave of birth 
and occupation brings from the Secré 
tary’s office the particulars one requires. 


TOM. Neerlanus, 


President. 





departure inaugurated by the POSTAL Postal Life Building, 
LIFE. Liberty St. (Cor. Nassau), New York 
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The Applications of Vanadium Steels 





“VERY day Vanadium Stee! finds anew use. Every day ordinary steel exhibits 

kK its unfitness for the big, urgent requirements of modern machine constructior. 
Vanadium revolutionized the physical properties of steel—made it possible to 

build a stronger locomotive without increasing its weight —made it possible to get 
twice as much production out of a steel roll «without increasing the cost of the roll. 
Vanadium Steel is not only stronger and tougher than ordinary steel, but lives 
longer, resists the influences that age and destroy ordinary steel, works better, 
truer and more uniformly than plain steel and costs less for the service given. 
One type of Vanadium Steel will not do everything—many types are made—a type 
for every possible purpose where good steel is necessary. Buy Vanadium Steel 
from stock or specify it in forgings, gears, castings, springs, wire boiler tubes— 
er any part where ordinary steel fai 
Specify distinctly, Vanadium Steel made from “‘Amervan"’ Ferro Vanadium; 
buy only from reputable makers, as the excellent qualities of Vanadium Steels 
have tempted unscrupulous dealers to use the name Vanadium for ordinary grades. 


W rite for‘ American Vanadium Facts,"’ our monthly bulletin limited to facts only 
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The mile-away Electric 
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Patented April 4, 1911—No. 988,537 





Price Complete $ 2? 0 ,00 Including Button and Cable 


The Newtone produces a deep, penetrating, clear, powerful yet pleasing 
sound —eliminating all the undesirable features often experienced in other horns of its class. 


The Newtone warns the pedestrian without frightening with its clear, rich, musical 


note that can be heard a mile away. 


The Newtone is recognized as the most powerful and pleasing Motor 
Warning Signal of its class, using only one-third of the current of any other electric 
horn, due to its scientific construction. It is the best selling device on the market. 


If your dealer does not have The Newtone TAKE NO SUBSTITUTE, but 
let us send you one on approval. If you do not consider it superior to any other horn 
of its class money will be refunded upon request. 





Automobile Supply Manufacturing Company 
220 Taaffe Place, near De Kalb Ave., Brooklyn, New York 








own climate. The thing seems too big 
to complete,” a conclusion that cannot be 
disputed. 

“An airship propelled by the explosion 
of giant firecrackers” is the fancy of one 
inventor. This may be termed a slight 
modification of the internal combustion 
engine, but the means of locomotion thus 
described would form rather a weighty 
|}cargo 

A misunderstanding with regard to the 
citation of references is evidently the 
cause of the following outburst: 


“Please tell why I have paid in ful! up to 
the grant of patent and then your examiner 
tells my attorney that my invention is forty 
| years old or dead? Such may go with the 
Dutch, but it don’t go with the Irish.” 





The Official Patent Office Gazette, that 
highly dignified publication which con- 
tains a description of every patent grant- 
ed, comes in for a little “roast” occa- 
sionally. The librarian of a public library 
somewhere in the West recently wrote: 
“Please stop sending us the Patent Office 
Gazette As only one man in the town 
jever read it, and he has committed sui- 
| cide, we have no further use for it.” Not- 
|withstanding this unfortunate fatality, 
|the Gazette continues to flourish. 
| Odd letters are not always amusing. 


was the inventor of the device offered for 
patent. 

While instances have been given of 
genuine letters from inventors, it may be 
interesting to quote a “fake” letter 
which was written by a patent attorney 
as a joke on one of his associates. It 
jappears that this attorney’s associate de- 
voted his time mainly to the task of 
searching, and like many who spend a 
great deal of time among the records of 
granted patents, whenever anything was 
shown to him, he had a strong impres.- 
sion that he had seen something of the 
sort before. In fact he had seen so many 
inventions that hardly anything seemed 
new to him. 
| The patent attorney referred to took it 
into his head to test the recollection of 
this chronic searcher. Accordingly he 
prepared a “fake” communication and 
had it properly stamped and placed on 
his associate’s desk. The letter was 
|directed to the firm and proceeded to set 
|forth that the writer had always been a 
student of languages, and in the pursuit 
of such studies he had discovered that 
there was a mechanical relation between 
the different tongues, French, German, 
English, Spanish, etc. In developing this 
discovery, the writer went on to say, he 


There are some that are pathetic like the| believed that he had invented a machine 
one received from a poor man who |by means cf which one language could be 


| 


| claimed that he had perfected an im- 
provement in grain separators. “Hereto- | 
fore,” he explained, “inventors have 
sought to separate the grain from the | 
straw. By my invention, I seek to sep- | 
arate the straw from the grain,” and he 
went on to state that he had kept his| 
family in poverty while developing this | 
somewhat extraordinary conception | 

The religious element, too, enters in the 
Patent Office correspondence. There is 
one persistent person who does not heed 
the admonitions of the office and its ex- 
|planations as to how to prepare and file | 
| his application properly, but who makes 
jon an average of once every two weeks 
jan application written informally on a 
| piece of fool’s cap, and begins: “I, 
|}of ———— most humbly pray for protec- 
tion of the following inventions, and I 
most solemnly swear, and this in the 
name of God the Father, God the Son, 
and God the Holy Ghost, that I am their 
sole inventor and influenced by no one.” 

Another devout inventor writes: “My 
help comes from the Lord. He has given 
me this talent, and I want to make good 
youce of it and not keep it hid and buried | 
in my mind. You know the Lord gave} 
some talents to some people. The one} 
that buried his he took from him and 
gave to the one that had the most, so I} 
want to multiply mine.” 

A novel argument was recently ad- 
vanced by an inventor in behalf of his| 
disinclination to take the necessary oath, | 
required by the Patent Office, to show 
that he was the original inventor of the 
device for which he applied for patent. 
He had no objection to declaring himself 
the first inventor to the best of his 
knowledge and belief, but being opposed 
to the form of oath, which requires the 
deponent to swear and subscribe before 
a notary, he quoted the Bible as his au- 
thority 

Matthew v. 34 is his citation. “Swear 
not at all,” and also verse 37 of the same 
chapter, which reads: “But let your 
communications be Yea, Yea, or Nay, 
Nay; for whatsoever is more than these 
cometh of evil.” 

As a clincher to this argument against 
the Patent Office oath, the invertor in 
question contends that “a righteous per- 
son will not intentionally tell a lie under 
any circumstances; you may swear a liar 
forty times, and it would not make him 
tell the truth. You can’t make a liar 
tell the truth, neither can you make a 
Christian tell a lie. Am I not right?’ 

The writer was informed that his 
scruples against swearing were respected 
by the office and that he might, if he so 
desired, simply affirm the fact that he 











mechanically translated into another. 
He proposed, by means of slides or disks 
placed in the machine, to translate 
French into English, German into 
French, and so on. according to the posi- 
tion of the slide in the machine. For 
instance, one side of a slide being upper- 
most would translate French into Eng- 
lish; reverse the slide and the English 
would be translated into French. The 
“inventor” desired to be informed wheth- 
er the idea was new, and asked advice 
on having it patented. 

The man well versed in the searching 
of patent records read the letter through 
very carefully, turned to his partner, and 
said: “Here’s something great! The 
trouble is it is not new; I remember hav- 
ing seen something like it before.” 

To return to the realm of absurd reali- 
ties, it may be well to conclude this brief 
recitation of Patent Office oddities with 
the following story: 

A be-whiskered individual wandered 
into the Commissioner’s office one day 
and inquired if that was the place where 
patents were given out. 

“This is the Patent Office,” replied the 
clerk addressed. “What can we do for 
you, sir?” 

“Well,” explained the visitor, “I’m a 
stranger in Washington. Just passin’ 
through, and I thought I’d stop off and 
get one of them patents, if you'll be so 
kind as to give me one.” 

Suppressing his inclination to smile, 
the clerk asked: “What is your inven- 
tion, sir?” 

“Oh, I haven’t invented anything, yit,” 
returned the caller, stroking his luxuri- 
ous beard meditatively, “but I thought it 
might be handy to have a patent ready 
in case I did invent something some 
time.” 


Notes for Inventors 


The Air Propeller an Old Device.— 
The automobile with a propeller similar 
to that of a flying machine driven by the 
automobile engine and operating in the 
air to propel the automobile finds its 
prototype in two expired patents, one is- 
sued August 22nd, 1871, for a boat de 
signed to be propelled in the water by an 
air propeller driven by its engine, and 
the other issued July’ 25th, 1876, for an 
automobile whose engine may be caused 
to drive either of two air propellers, one 
of the latter moving the automobile for 
ward and the other backward. 

Making Barrels by Machine.—Hand 
cooperage is now almost an extinct indus 
try. In no department has wood-work- 
ing machinery been more highly special- 
ized. There are machines for working 
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the staves, for making the hoops, for 
shaping the heads, for assembling the 
parts, and for finishing the barrels. In 
a new machine for pressing the hoops 
round casks by hydraulic pressure, mag- 
netized rings hold the hoops clear until 
the casks are raised to the exact posi- 
tion to receive the hoops. Another in- 
genious machine automatically chamfers 
the ends of the staves, cuts the grooves 
for the heads, saws them to an equal 
length, runs them through a printing 
machine, if they are to receive numbers, 
names or devices, and finally sends them 
through a drying oven. 


Safety Devices on Railroads.—As in- 
teresting to railroads and common car- 
riers generally, we note an order of the 
Interstate Commerce Commission of 
March 13th, 1911, extending the period 
within which the requirements of the 
act to supplement an act to promote the 
safety of employees and travelers, etc., 
shall be made effective. Thus the order 
extends the time governing the certain 
specified changes in freight train cars 
for five years from July ist, 1911; for 
the changes in passenger train cars for 
three years from July 1st, 1911; for the 
changes in switching locomotives for one 
year from July ist, 1911, and for the 
changes in locomotives other’ than 
switching locomotives for two years from 
July 1st, 1911, the order including cer- 
tain modifications in the extensions re- 
lative to repairs or rebuilding of the 
cars as more definitely set out in the 
order in question. 


The Scientific American in the Patent 
Office. — principal examiner of the 
Patent Office, speaking in appreciation 
of the descriptions and illustrations of 


novel mechanical devices in the Scren- 
TIFIC AMERICAN, referred especially to 
their value to the Patent Office ex- 


aminers as citations against applications 
for patents. He suggests the advisa- 
bility of classifying clippings from the 
publication, which could be done to ad- 
vantage in the classification division, and 
distributing the classified clippings to 
the appropriate examining divisions. 
An attorney representing a well known 
aviator before the Patent Office, also in 
discussing the same subject, spoke of the 
importance of some citations made by 
the Patent Office of Scientiric AMERICAN 
illustrations in the field of aviation. 


Commissioner Butterworth’s Wit.— 
Ben Butterworth in his service in Con 
gress and as Commissioner of Patents, 
was noted for a remarkably ready wit. 
He was once opposed in a suit by an 
attorney, Tom Wood, and considerable 
bad feeling had developed between coun 
sel. His client tells that on one occa- 
sion when in conference with Mr. But- 
terworth, they heard Wood was dead, 
and immediately Mr. Butterworth said: 
“] would suggest an epitaph for him 
and it would read like this: 

“Here lies the body of Tom Wood, 

One wood within another, 

The outer wood we know is good, 

But are doubtful of the other.” 

A Bit of Patent Office History.—Prior 
to the Patent Office fire in 1877, which 
burned a large portion of the models 
then filed and destroyed the integrity 
of the collection, it was the custom of 
attorneys to make examinations of the 
models to determine the novelty of in- 
ventions submitted to them. The draw- 
ings were not then available to the pub- 
lic as now. On one occasion an attorney 
accompanied by the inventor found a 


model which fully met the inventor’s 
idea. After this was determined and 
they had left the model case, the in- 


ventor who had lagged behind said to 
the attorney, “Well, they will never find 
that any more;” and when asked what 
he had done, said, “I threw it on top of 
the case where they will never get it.” 
Of course that made no difference, as| 
the Patent Office examiner made his ex- 
amination in the complete set of draw: 
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The United States 
Tire Company 


has inaugurated a 


SERVICE BUREAU 


for the users of its tires— 


Continental Hartford 
Gé&J Morgan & Wright 


This Bureau will supply motorists with 
the most authoritative information ob- 
tainable concerning the best known 
methods of increasing tire mileage and 
decreasing tire trouble and cost. 


The tire manufacturer knows—just as 















dealers and garage men kiow—that 


where care is exercised in 





proper 
the use of tires there is a surprising 
reduction in the amount of the annual tire 
bill. The United States Tire Company will 
see to it that this lack of care is not due to 
lack of information. 

Asthe first step in the service which the Bureau 
will render its members, it has prepared and is 
ready to distribute the most exhaustive treatise 
on thecare of tires that has ever been published. 
The practical, non-technical information con- 
tained in this book, together with the supple- 
will, 


in hundreds of cases, result in an actual saving of one-third in tire expense. 


THIS SERVICE WILL BE UNIQUE 
IN THE HISTORY OF MOTOR TIRES 


and it is fitting that it should be inaugurated by a tire company thatis un- 
questionably in a better position today through its five immense factories, 
its five laboratories and its exceptional equipment—to furnish the motor- 
ist extra serviceable tires, than is any other tiremanufacturer in the world. 
UNITED STATES TIRES ARE TODAY AMERICA’S PREDOMINANT TIRES 


same price asked for other kinds), and the inauguration of the Service 
Bureau is only another argument in their favor. 
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Here is the Tire Gauge You have been 
looking for! 

The Edelmann Tire Gauge will save 
you $100.00 a year on your Tire Bills. 


te the 





slips over tire valves. 


‘actory return the gauge and we will refund the money. 


EDELMANN & COMPANY 


45 W. KINZIE ST., CHICAGO 


ein your tire while you are pumping. 
attach: pump when not in 


Let us send you one by 











matied free, bic describes 64 
— ranteed fer 





ings provided for such purpose. 


liately on order. 


P " y 
= Engines at the amallest profits, so the Boat Lag bef declared war on as—but our low 
immed: All sizes in stock, 

of ee models in all sizes, aoe to shi 
Get our mew confi fential proposition and special prices to demonstrating agen 


years. 


DETROIT BOAT COMPANY. 





This Handsome, Graceful, 


We have the largest power-boat 
sell more pleasu 
Thirteen-Million-Dollar Boat Trust combined. 


factory in the world. 
No one has 


the Trust can ever imitate them. 
at the smallest profits, That’s wh 


ray too, for our large, ba 
equipped with the most reliable and efficient o 


1151 Jefferson Avenue, DETROIT. MIC a. 






ne een naaees 
16, 18, 20, 21, 23, 25, 27, 28, 30 and 35 Footers at Proportionate Prices 


erafts than all the concerns tn the Authorised 


That’s why we build Detroit Boats and Engines so good that noe one in 
Our great busines enables us to 
we are able to sel) Detroit Boats 
ee will kill the Trust. We ship 
me, Illustrated Catalog, 


a vd tin 


sell 


or 


“a 
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All Recent 
Typewriter Progress is 


Remington Progress 














Remington=Wahl 
Adding and Subtracting Typewriter 


Visible Writing and Adding 





recent 
ments of the 


The first 
column selector. 


The first 
built-in decimal 
tabulator. 

The first 
key-set tabu- 
lator. 


The first 


adding and sub- 
tracting type- 
writer.’ 


All these are 
develop- 


REMINGTON 


Remington Typewriter Company 


(Incorporated) 


New York and Everywhere 











ly 


work. 








Do away with boxes and bar- 


easily burned is heid with the 
ashes in strong galvanized-iron 
cans, contained in a fireproof 
Cans revolve easily as 
Ashes fall naturally away 
. grates, 
proves draft and holds accumu- 


one can for garbage. 


Approved by Health Officers, 


Saves the labor and drudgery of disposing of ashes and garbage. Can easily be 
lifted out, carried away and replaced by a man once a week or once a month. 


@ Your dealer can install easily before he sets up the furnace 
and anyone can dig a pit and make the installation where 
furnace or heater is already in operation. 
Architect specifies the SHARP Rotary Ash Receiving Sys- 


tem. Your dealer may not know about this new device yet. 





Rotary 


waste material not 





Saves grates, im- 


Use 


5e€V eral weeks, 


N unclean, dusty, disorder- 


condition under living 


rooms is a menace to health. 
Fine, floating dust from such a 
cellar causes unnecessary house- 


@ Avoid the “hard part of 
tending the furnace.” 
fine dust, 


germs go up the chimney where 


Make 


odors and disease 


they belong. 


Ash 


Receiving System 








NA, Send us his name. 





136 Park Ave. 


Write to-day for free catalog. 
Architects and Dealers solicited. 


THE W. M. SHARP CO. 


Physicians, Architects and Dealers 


Be sure that your 


Correspondence with 


Binghamton, N. Y. 
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| Aeroplane Propellers 
(Continued from page 469.) 

| propeller will be about 3% to 5 feet, while 
}on a machine like the Wrights’, the revo- 
lutions of the propeller would be avscut 
|400 and the pitch about 11 feet. Now 
|the friction and head resistance of the 
| propeller blades passing through the air 


| vary approximately as the 
If the two propellers each had 
}a diameter of 8 feet the 
lof the blades of the 


through the air 


velocity 
mean velocity 
small pitch propeller 
would be about 2.8 times 
us that of the 


as great lurge pitch pro- 


power resulting 





peller, and the loss of 
from friction and head 


be about eight times as great. 


resistance would 


to make 
and keep down the 


For this reason it is desirable 


the pitch large revo- 
lutions as compared with the 
if the 
is pushed around sidewise 


the other hand, pitch is made 
large the air 
instead of being pushed to the rear, and 
as such motion of the 
thrust 
that manner. With air propellers, as with 
it has been found that 
1.2 to 1.5 times 


air does not pro 
duce excessive power is lost in 
marine propellers, 
the best pitch is 
the diameter. 

also a practical disadvantage 
large, and this is 
that the before the aero- 
plane has got up to speed, is considerably 
less than with finer pitch pronellers. Cu- 


from 


There is 
in making the pitch 


starting thrust, 


enough, some experimenters and 
also makers of propellers conclude that 


test of a propeller 


riously 
because a stationary 
horse-power, the 

efficient when 
moving through the air. The 
In the stationary 
and the 

greater 


gives a large thrust per 


propeller is necessarily 
exact con- 
trary is apt to be true. 
test, the propeller acts as a fan, 

more air it pushes to the rear the 
the thrust. When it is on an ae roplane 
moving through the air the conditions 
are reversed, and what is wanted is a 
propeller to push the aeroplane ahead 
and not a fan to push the air to the rear 
In other words, a good fan is not likely 
ito be a good propeller. 

Material and Number of Blades.—With 
few exceptions aeroplane propellers are 
now made of wood, and usually with two 
blades only. On account of its lightness, 
ample strength, and ease of cutting to 
shape, wood is much more convenient 
material than metal. The use of wood 
has no doubt contributed largely to the 
almost universal use of but two blades, 
as they can be cut from a straight piece 
without introducing joints at the hub, as 
is necessary when more than two blades 
are used. 

At first thought it might appear that 
if three or four blades are used 50 or 
100 per cent more thrust would be ob- 
tained. In fact, in a recent annual pub- 
lication dealing with aeronautics there is 
an article arguing that six blades and 
possibly more are best. Possibly this idea 
lis due to considering that an air pro- 
peller is only a windmill reversed In 
the absence of reliable data on the subject 
it is probably safe to assume that in 
this respect the facts are likely to be 
the same as found for marine propellers 
| With them it has been found that for 
efficiency the fewer the blades the better 
and that two blades are best. It has also 
been found that for identical propellers, 


except that one had two blades and the} 


increased thrust for the 
speed 


other three, the 
latter, when running at the same 
through the water, and with the 
number of revolutions, was about 20 per 
cent only, while the increase in power re- 
quired was about 23 per cent. 

The reason why three or four blades 
are usually used for marine propellers is 
because they are usually restricted in 
diameter by the depth of water over the 
tips and the size of the vessel, and it is 
necessary to have more than two blades 
in order to get the desired thrust. An- 
other reason is that two blades are likely 
to produce more vibration. 

With the aeroplane the restrictions as 
to size are not so great, and vibration due 
to motor or propellers does not yet seem 
to have caused any considerable incon- 
venience. Both from a practical stand- 
point and for efficiency the two-bladed 
i wooden propeller seems best. 


square of the 





speed. On} 
too} 
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The real enjoyment 
of smoking comes from that 
smooth quality, so often dis- 
cussed, but so seldom found. 
Velvet just hits it, and the reason 
is that it is made of choice middle 
leaves of Burley, matured for two 
years after picking. All sharp- 
ness and bite are thus removed, 
leaving just the pure, rich, fra- 
grant eon full of flavor and 
delightfully cool smoking. From 
your first pipelul of Velvet, 
you Il realize the difference. 
Ae all dealers, or if yours is “sold 


.” we'll send youa regular sized 
ton to any address in the U.S. for 10¢ 


SPAULDING & MERRICK 
Dept. 7, Chicago, Ill. 






















You Can Now Purchase 


A Complete Curtiss Power Plant With 
a Genuine Curtiss Motor and Propeller. 


Curtiss power plants have been tried, tested and proven. 
When you buy one, it relieves you of all worry on this 
part of the equipment. In words, it assures the 
success of your aeroplane. No experimenting or thought 
on your part is necessary— it has all been done for you 
by skilled experts. Y ou receive 
the finished, perfected product. 
Model “‘A A’” 4 cylinder, ah P. 
Model “B”’ 8 
Propeller, radiator Be. equip- 
ment especially designed for 
each motor, 

Desc o> ive cireular “A” 

r the asking. 

THE ct ‘RTISS MOTOR CO. 

Hammondspert, N. Y. 





Curtiss Aeroplane Moor 














perts is today. No Books Used—No Tools to Bay. 
We teach you to Sy. care for, assemble and 
i . 











prac- 
tiee a Aviation Field, Ref- 
= eren required. Write to- 
day ~ full particulars. 
—e tere SCHOOL 
et 











— Your ‘PATENTS 
ncorporate and BUSINESS 
Hold meetings. transact 
1 forms for making stock 


Laws the most libers!. Expense the least. 
businessany where. lanks, By-Laws a 
full-paid for cash, property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA. resiaent agent for 
many thousand companies. Reference: Any bank in Arizona 


srespanperconenstEs COMPANY, Box 8000 
OENIX., ARIZONA 
and “Tyee | Making 


Typewriter 7 YPE Outfits for Type- 
writers and Other Machines Using Steel Type. 
Makers of Stee! Letters, Metal Stamps, Stencils, Etc. 


NEW YORK STENCIL WORKS, 100 Nassau St., N.Y. 











A Home-Made 100- Mile Wireless 
Telegraph Outfit 4 Re nd Scenic Ane 


for a thorough clear Pa... by A. Fred’k cag | 
umerous adequate diagrams accompany the text. — | 
10 cents by mail. Order from your newsdealer or from 
| 


| MUNN & CO., Inc. 361 Broadway, New York 











Celluloid 

6 in. dian 
Enlarged 
Portion 





SEE THOSE NOTCHES? ? 
There is a notch for every degree on the new pon 
tractor. y guide the pencil instantly to the ‘- 
et ay wilt belt accurny. Ba 

mac al 
Sead for ie today. Sent on approval or postpaid for 50c. 
THE ISOGRAPH CO., 143 E. 23d St., N. Y. City 
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PA RiS GARTERS 


Sohihaae 
Comfort 






sisi inal 


Paul Rie 


CALIFORNIA 


ers 


Se) 





Ps 


m4 ower[rops 


Flower Drops 


50 times the strength 


of ordinary perfume Real flower perfumes in 
the most possible concentrated form Free from 
alcohol In a cut glass bottle with elongated 
etoppes from which to drep the etsfume 
The most exquisite and fascinating perfume 
ever produced—one drop enough to diffuse the 
odor of thousands of blossoms 
A single di p on handkerchief or lingerie will 
last for weeks Packed in polished turned maple 
box Can be carried in hand bag. ‘An ideal gift 
4 odors— Lily of the Valley. Violet, Rose, Crab- 
apple. $150 a bottle at druggists or by mail 
Send check or stamps. Money returned if this 
is not the ed perfume you ever use 
PAUL RIEGER, 126 First St., San Francisco, or 
169-D Randolph St., Chicago 
A mumature bottle for 20 cents, silver or stampa, 
if you mention the name of your druggist 


A Batch A Minute— 


cubic yards Concrete per ar 
with this Mixer. 40 sold at 
cago Cement Show, Feb. 1911. 





XAG SIZE OF BOTTLE 





Specialists in Mixers for 
Block and Sidewalk Work 


Biect Machines, $30.00 
INTERSTATE 
MACHINERY COMPANY 
84 West Van Buren Street Chicago, Illinois 























THE AMERICAN SCHOOL OF AVIATION 
bap caper > yarn COURSE 
Under he auspices ¢ the Ae ge gg 
partieulars 


Technical and tra x f 

Designer and Inventor. § i for 
M. K. KASMAR, Secretary 

1952 North Avenue Chicago, Ill. 




















> -—_z Electric Lighting Plants 
FOR COUNTRY HOUSES 





WATER 
SUPPLY 









Ne clevate I tank to freens 
or lea T h wated it 
ce r Sixt ve pre re 
Furnished wi h Hand, Gasc 
lene or Electric Pump. Ide 


re ic ELECTRIC 1G Hire! 
ING PLANTS at prices by n he reach of 


ali. Write for Catal 
LUNT- MOSS. COMPANY 
43 So. Market Street Office: 37, Warren Street 
BOSTON vaence NEW YORK 


A BIG SUCCESSITIM 


New Discovery Revolutionizes Old Methods 
The Wor lerful Canchester. Grente st Ig cht ke nown. 
Mi * wigheer than elvats ¥, GAs. a 


* 1- 0" Ge cost. 
ent Bi 





RNS wits OR WrPnOUr 






vest 


with deg light; 


apne AND GENERAL AGENTS 


1 few m we Rive seman s n open territ rt 

re Everybody wants 
CHE Vr Lid HTS. Showi means Pi 
fall. OUR AGENTS ARE 


COIN NG MONEY Big profits and imme liate returns assured. This 
me opportunity. Act quick for exclusive territory, Write today. 


CANCHESTER LIGHT CO. , Dept. S. A., 204 N. State St., Chicago 


| made the best flights and complied with 
| the tests upon which the winning of the 


Rules Governing the Competition 
for the $15,000 Flying Ma- 
chine Prize Offered by 
Mr. Edwin Gould 


1. A prize of $15,000 has been offered 
by Mr. Edwin Gould for the most per- 
fect and practicable heavier-than-air fly- 
ing machine, designed and demonstrated 
in this country, and equipped with two 
or more complete power plants (separate 
motors and propellers), so connected that 
any power plant, may be operated inde- 
pendently, or that they may be used to- 
gether. 

CONDITIONS OF ENTRY. 

2. Competitors for the prize must file 
with the Contest Committee complete 
drawings and specifications of their ma- 
chines, in which the arrangement of the 
engines and propellers is clearly shown, 
with the mechanism for throwing into or 
out of gear one or all of the engines and 

tr as Such entry should be ad- 
vomew to the Contest- Committee of the 
GovuLp-Scientiric AMERICAN Prize, 361 
Broadway, New York city. Each con- 
testant, in formally entering his machine, 
must specify its type (monoplane, bi- 
plane, helicopter, etc.), give its principal 
dimensions, the number and sizes of its 
motors and propellers, its horse-power, 
fuel-carrying capacity, and the nature of 
its steering and controlling devices. 

3. Entries must be received at the of- 
fice of the ScrenTIFIC AMERICAN on or be- 
fore June 1st, 1911. Contests will take 
place July 4th, 1911, and following days. 
At least two machines must be entered in 
the contest or the prize will not be 
awarded. 

CONTEST COMMITTEE. 

4. The committee will consist of a 
representative of the ScrenTiric AMERI- 
CAN, a representative of the Aero Club of 
America, 
technical institute. 
jpass upon the practicability and ef- 
| ficiency of all the machines entered in 

| competition, and they shall also act as 
judges in determining which machine has 





conditional. The decision of 
final. 


prize is 
this committee shall be 


CONDITIONS OF THE TEST. 


5. Before making a flight each con- 
testant or his agent must prove to the 
satisfaction of the Contest Committee 
that he is able to drive each engine and 
propeller independently of the other or 
others, and that he is able to couple up 
all engines and propellers and drive 
them in unison. No machine will be al- 
lowed to compete unless it can fulfill 
these requirements to the satisfaction of 
the Contest Committee. The prize shall 
not be awarded unless the competitor can 
demonstrate that he is able to drive his 
machine in a continuous flight, over a 





| designated course; 
lat least one hour he must run with one 
lof his power plants disconnected; 


jalso be taken 


and for a period of 


also he 
must drive his engines during said flight 
alternately and _ together. Recording 
tachometers attached to*the motors can 
probably be used to prove such perform- 
ance. 

In the judging of the performances of 


and the representative of some | 
This committee shall | 
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Automatic 
Pistol 


Just adopted by the 


U. S. 


Government! 





THE 
| REASON: 


(Extracts from Official Report) 


“The Colt is 
a because itis more 
ble, the more enduring 
... and the more accurate.’ 
“The Colt Pistol em- 
bodies all the features con- 
sidered essential, desirable 
and preferable by the Board.” 
The Colt is adopted in 
consequence of its marked su- 
periority to any other known pistol. 





THIS DECISION 
Settles the Question of Aut ti 
Pistol Supremacy 










OVER 


No matter what other manufacturers 


may claim, the COLT 1s the 


PROVEN STANDARD 
of the FIREARMS WORLD! 


Send for Folder No. 87 


consecutive shots 
fired from this pistol 
in one test without 
a jam, mishre or 


6000 | 









broken part! 
A 
PERFECT 
SCORE: 


It gives FACTS, not theones, 





e 
COLT’S PATENT FIRE ARMS MFG. CO. 


HARTFORD, CONN. 

















rs 


‘*That certainly’s a real saw,’ 
is what you’ ll say when you feel a 


ip eR cr a 
7S os, 
A handy thing to 


have about 
the house, 


Simonds Saw 


(Pronounced Si-mends) 

go right through a piece of wood with little effort. A 
Simonds Saw does not ‘‘chew’’ its way by sheer force 
of your arm, like a cheap saw. The hard, tough 
tooth points stay sharp be- 

cause we make Simonds Steel 

especially for that purpose. 

You need a saw at home. 

Why not get one worth 

while? At your dealer’s. 

Write us for ‘‘The Carpenter's 


Guide Book’’—FREE. Is full 
of practical hints. 


SIMONDS MFG. CO. 
Fitchburg, Mass. 


Chicago Portland, Ore. San Francisco 
New Orleans New York Seattle 

























the various machines, the questions of 
“stability, ease of control, and safety will) 
into consideration by the 
The machine best fulfilling these 
conditions shall be awarded the prize. | 

6. All heavier-than-air machines of | 
any type whatever—aeroplanes, heli-) 
copters, ornithopters, etc.—shall be en-| 
titled to compete for the prize, but all) 
machines carrying a balloon or gas-con-| 
taining envelope for purposes of support 
are excluded from the competition. 

7. The flights will be made under| 
reasonable conditions of weather. The 
judges will, at their discretion, order the 
flights to begin at any time they may see 
fit, provided they consider the weather | 
conditions sufficiently favorable. 

8. No entry fee will be charged, but 
the contestant must pay for the trans- 
portation of his machine to and from the 
field of trial. 

9. The place of holding the trial shall 
be determined by the Contest Committee, | 
and the location of such place of trial | 
shall be announced on or about June Ist, | 


judges. 





1911. 








You cannot know all there is to know about 
the electric vehicle without knowing 


The Edison 
Storage Battery 


—the battery that has revolutionized the 
electric vehicle industry, giving double the 
mileage on a single charge. 


with Edison Storage 
these cars, 


Batteries. Ali of 
equipped with the Edison, 
have made runs of from 100 to 200 mile 
Two have climbed Mouni 


The Edison Storage Battery has made the 
electric vehicle of today an absolutely 
practical car that will go anywhere that a 
gasoline car will go. 

Three of the most prominent manu- 
facturers of electric vehicles—the makers 
of the Detroit, the Bailey and the Way 
erly—are already equipping their products 


Edison Storage Battery Co., 132 Lakeside Ave., Orange, N. J. 


on a charge. 
Washington. 

Write us today for detailed information 
on the remarkable work of the Edison 
Storage Battery in this field. 
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A WELL SECURED | 
INVESTMENT 


NETTING @VER 5 \« 
in $500 and 
s OO denou atic ecured by asset 
f er five times the amount of the 

The Compa "s net earning 
margm over bot 


i t t ue wind 


ww a large . prines 
| interest fe rem The 
| stockholders have an ectual cash 
investnient behind the bonds of 
| ovér $3,000,000; or more than two 
and a half times the total bond is- 
sue | of An, 200,000. 
| 


ii ample 


The mortgage 
fur d pro 
f Febr 


the f t m t ifter these bond 


inking 
1) w# the month 


d actually 
paid was pra uly three times the 
nt to meet the cur 
ent installment of principal The 

unagement of the Company is thor 


experienced a uccesstu 


The bonds mature in equal semi 


nuai inst nents trom six mont! 
/ , 
years, and the already arge 


ty wii ray idly increase, 


Ask for Circular No. 725 R 


Pocbod, 
Houghteling & Co. 


Established 1885) 105 S. La Saile St., Chicago 


os 

























Solders and Soldering 


@ if you want a complete text book on Solders and 
the art of Soldering, gring practical, working re- 
cxpes aod formule which can be used by metallurgist, 
the goldemith, the sidversmith, the jeweler, and the 
metal- worker j » fead thé ‘clawing Selentife 








Amétlean Sdpplements- || 12, 1841, 1610, 
1622, 1444, 1543: orice so dead so mail 
@ Order f rs t thewsdealer or from 
MUNN & COMPANY, Inc. 
Publishers 361 Broadway New York 











Yours for the 





Complete Loose 
Leaf Library 


Covering the entire subject of 
Loose Leaf Record Keeping 





These books (200 pages) contain illus- 
trations of 40 different record forms and 
fully describe their use: give full infor- 
mation how to start the Loose Leaf 
System and how to maintain it. They 
will show you how 


Moore’s Modern 


Methods 


reduce ofhice work and expense; why this 
Loose Leaf System is used by 60,000 
progressive business houses today. 

We shail be glad to send any business ot professional 
man these books without charge or obligation. 
You cannot buy more complete information on Loose 
Leat methods than we give you in thislibrary. Fill out 
and mail the coupon with y our business letterhead. 

JOHN C. MOORE CORPORATION 
ESTABLISHED 1839 
685 Stone Street, Rochester, N. Y¥ 





COUPON Bend me FREE your Loose Leaf Library 

















iof his-life 


Octave Chanute 
(Continued from page 463.) 


Mr. Chatiute forwarded & qtiitity of 
aeronautie literature, visited the camp 
at Kitty Hawk; North Carélina, wheré 


Wilbur Wright and his brother Orville 


made their first glidér experimeiits, And 
contifiued their steadfast méntor till 
they had transformed the glider into 4 


true dynamic daeroplant 

Similar céunsel and friendly sympathy 
sonlie Of the piotieer 
Eurépée; whd likewise 
long in powering the 
and transforming if intd 
biplane In fact 


was eéxtenfled to 
aeroplanists in 
suceeedéd = ere 
Chanute glider 
a successful dytianiic 
during the first detade of the twentieth 
century the development of the light 
gasoline engine had advanced so far 
that every mechanic who had 
money enough to procure a good one, of 
the Antoinette pattern for example, 
could power a Chanute biplane and fly in 
This was well shown by 


clever 


fair weather 
several brisk young men in France, and 
in particular by the famous aeronaut, 
Santos-Dumont, who, without special pre- 
liminary training in aviation, and while 
others were cautiously studying safe 
methods, Stiddétily bolted into the air 
on & érudé biplane, and navigated over 
the heads of his astonished friends by 
fuidacity atid awkwardness, but 
his tiarvelous Aritoin- 


sheer 
ably secotided by 
ette motor 

One naturally inquires why Mr 
Chanuté id hot achieve that. easy freé- 
nown. The reason Was $iitipl¥Y that when 
was first available he had 
was how 
aero- 


a light motor 
passed three score and ten He 
tod old to ridé an exXpefimental 
plane and too scrupulous to irivite any 
one else to take such a. risk. He had 
completed his iniportant pioneer work 
fifid waS Sérenély Watching. the younger 
generation of mei as they Sippéared on 
the Ssceiie theti by scores, to 
enjoy the fruits- of-his labor and that of 
his confréres, Lilienthal, Pilcher, Lang 
ley and others who had helped to pre- 
pare the way for final success 

Before his death on Thanksgiving 
Day, 1910,..Mr. Chanute had seen his 
most sanguine dreams more than real- 
ized. Flyers. were traveling from city to 
city at more than railway speed; sweep 
ing over vast. stretches of water and un 
known territory, guided through fog and 
tempest. by the simple mariners’ com- 
pass;, soaring like eagles above the rain 
clouds and. in regions white with frost; 
racing. over .the Alps; contending in 
great. tournaments; maneuvering with 
armies As. a serious adjunct of the great 
mllitary establishments of the world. He 
did tot live to see am aeroplane rise in- 
differently ;from land of water, nor to 
gee a dazen passengérs in one machine, 
nor an.aviator-of less than a year's train- 
ing. fly. .witheat pause from London to 
aris, through fair and foul weather, at 
more -than a mile per minute; but these 
things ‘hé° could’ easily anticipate, and 
much more- that:+still remains to be ac- 


éne by oiie, 


| complished 


One favorite dream of his that still 
unrealized is the achievement 
He was convinced that 
gulls and powerful 


remains 
of soaring flight. 
the great vultures, : 
birds of prey can in favorable weather 
ride the wind for hours~ without--wing- 
beat or the expenditure of* propulsive 
power. Indeed, one incentive to his glid: 
ing experiments was the hope to. pro- 
mote the art of human-soaring. ~ And one 
of his papers published+in Aero- 
nautics, two years before his death, 
demonstrated the feasibility of soaring 
in- a wind having an upward trend of 
three to four feet per second He 
wished to have young men take up glid- 
ing as a sport in those localities favor- 
able to such art, particularly where a 
steady breeze flows up a sandy slope by 
hoping that they might eventu- 
something of the art of the 
condor: and «the Perhaps ere 
long that dream, too, may be realized, 
when: the talented volplanists of the 
present: hour turn from their dynamic 
machines. fora vacation’s contest with 
the vultures‘ and the 


latest 


the sea, 
ally acquire 
albatross. 


gulls. 


The‘ foregoing is but a partial glimpse | 


Chanute’s ceaseless activity in 
during the last twenty years 
His most arduous, and next 
experiments, perhaps his | 
efforts were exerted to, 


of Mr 
aviation 


» the 


glider 
yt ffective 


os or assist Others. He wrote 
| substantial and numerous letters to those 
in need of his valuable counsel; in his 


varied traVYels at homie and abroad he 
would Visit and personally cultivate 
thosé who wete earnestly studying his 


|favorite science Unostentatiously and 
unknown to the world at large, he gave 
financial aid to several hard working ob- 
experimentalists in various 
eoutitries. Ofte fifteen thousand dol- 
lars, in otie formi of other, was thus 
given to the promotion of aviation with- 
out prospect of teturn, not to mention 
mahy times that aniounht of -his valuable 
professional tinie Thus by virtue of 
his owt itiventions and researches, and 
by virtue of his miost getierous and sym 
pathetic assistance Of All edrneést votaries 
of the art; hé has doubly iierited th 
title sometimes applied to him by his} 
|}countrymen—“The Father of Aviation.’ 
Unhappily for those who appreciated | 
his work, no very adequate or forma! 
recognition of his earnest and im 
portant labors in aeronautics was made 
by his countrymen during his lifetime 
This perhaps is due to the fact that he 
was taken from their midst so shortly 
after the science of mechanical flight be-) 
gan to assume great value in the general | 
| 


servers or 





estimation. It is to be hoped, however, 
that ere long his countrymen will estab-| 
lish a suitable memorial of his long de- 
votion and fine achievements in a sci 
etice of such fascinating interest and un- 
told possibilities for humanity. 


Automatic Stability of Aeroplanes 


| (Continued from page 471.) 
structure with the line joining the tips 
of any pair of wings passing behind the 
center of gravity, and the angle of in- 
cidence gtadually decreasing until at the 
tips it is decidedly negative, is one that 
probably holds a very good key to the 
solution of the problem of automatic sta- 

bility 

The comition dihedral angle of the two 
halves of the maifi plane to each other 
and of the main plane toethe keel or tail 
as excellently exemplified on the An- 
toinette, also gives a measure of auto- 
matic stability that is now widely under-| 
} 





stood 
VI 

Sir Hiram Maxim, on October 25th,| 
1889, in England, patented a device} 
whereby the difference in the pressure of} 
the atmosphere on the roof of a 
causes a movement not unlike that of 
the diaphragm of an aneroid barometer, 
which is communicated by a_ delicate 
mechanism to the motor feed and by the} 
regulation of the motor keeps the alti- 
tude practically constant. 

On December 31st, 1895, E. J. Penning- 
ton patented in England a still more in-| 
teresting device in which the electric 
motor and worm gear drive of the eleva- 
tion rudder is controlled by means of 
the index finger of a barometer so as 
to maintain the aerial vessel at a pre 
determined altitude. In addition the 
motor and worm gear operating the rud- 
der for direction is controlled by the 
movement of a compass which, 
by means of electric contacts, causes the 
motor to turn the rudder so as to keep 
the machine on .a steady course. 

Such -devices. are highiy ingenious, but 
their practical worth is still to be de- 
termined 


needle 


Earle Ovington’s Bleriot 
R. EARLE OVINGTON, who is fly- 
i¥i ing almost every fine day in Long 
Island, has brought to this country the 
first of the new 1911, 70 horse-power 
Blériots. The machine is fitted with a 
new seven-cylinder Gnéme motor, the 
first of which was made by the Gnéme 
Company for Blériot’s passenger ma- 
chine, and the second for Farman. Mr 
;Ovington’s Blériot has the new inverse 
curve tail, which will characterize all 
the 1911 single-place Blériot monoplanes 
Mr.. Ovington is an engineer, and has 


jhad special features incorporated, prin- 
cipally to. strengthen the construction. 
|Instead of the four steel straps under 


the wings, he has had six fitted. Two 
extra main spars run the whole length 
of the wings. There are just twice as 
many ribs as in the wings on the or- 
| dinary 50-horse-power Blériots. Every 
; contro] wire on the machine is in dupli- 
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eate, even the rudder wires. The wires} 
which warp the wings are also special 
large size stock. Unlike any of the older 


Blériots, there is just a single V-shaped 
support for the upper wing wires, in- 
much clumsier double-V sup- 
port f used. The engine, tanks 
and controls of the machine are entirely 
covered by a long, sloping hood which 
acts as an efficient wind shield and adds 
greatly to the 


stead of the 
rmerly 


chine 

Mr. Ovington has fitted his machine 
with every useful accessory that he could 
Jay his hands on in the Paris aviation 
shops As he sits in the machine, in 
front of him he has a map holder so ar- 
ranged that by simply turning a knurled 
wheel he can move the map as the coun- 
try passes under him Similar map 
holders are made in this country for 


automobile use. The map unrolls from 
one cylindrical rod and rolls up on an- 
other. It has a glass cover for protec- 


tion, and is of aluminium throughout. 
The usual electric speed counter is also 
notify the aviator at ail 
times of the number of revolutions per 
minute made by the engine. To the 
right of the aviator’s seat is a level in- 
dicator, an ingenious device containing 
a red liquid in a triangular glass tube 
inclosed in aluminium It tells the avi- 
falling, or 
flying horizontally It is also valuable 
in adjusting the tail planes. To the left 
of the aviator is an altimeter, or aneroid | 
barometer, which indicates the altitude. 
This is calibrated as a reguhkar barometer 


innermost scale, as an altitude 


provided to 


ator whether he is climbing, 


on the 
meter on the next scale, while the outer 
scale is movable with a screw on the 
side, so as to mark the maximum beight 
recorded without the necessity of carry- 
ing a barograph or recording barometer 
The device is so sensitive that the dif- 
ference in height in going up one small 
flight of recorded On the 
steamer which brought Mr. Ovington to 
recorded 


stairs is 


this country, the instrument 
the rise and fall of the stern of the boat 
without difficulty Between the aviator’s 
legs on the floor is a universally hung 
compass of the glycerine floating type, 
which Blériot has found the only reliable 
one for aeroplane use | 


Aeronautic Wireless Telegraphy 


By Percy G. B. Morriss 


7 oe wireless telegraphy is the com- 
plement of the military aeroplane 
can no longer be doubted, and since the 
successful demonstration of the trans- 
mission of messages by this means at 
Sheepshead Bay in 1910 from a Curtiss 
biplane to a field station, both military 
and aviation experts have been turning 
their attention to the possibilities of re- 
ceiving messages when aloft with a like 
chief problem that has 
confronted those interested in this work 
has been in providing a suitable antenna 
for the aeroplane end of the circuit, and 
the satisfactory disposal of the same. In 
the attempts made on the Pacific Coast 
last year the army officers experimenting 
obtained their best results in transmit 
ting by using a hanging antenna. The 
experimenters in this case took aloft a 
200-foot coil of fine copper wire which 
was let out and allowed to dangle toward 
the ground as soon as sufficient altitude 
Was attained When the experiments 
were completed, or when the aviator was 
about to return to earth, the wire was 
cut 

There are many reasons why this 
method is not practicable, among which 
might be mentioned that the sys- 
tem carried is totally useless unless the 
machine is at least two hundred feet 
above the tops of the tallest obstructions | 
on the ground; and that really good re-| 
sults will never attend any installation 
which imposes an antenna between the 
“artificial ground” in use and the earth 
itself. Again, a hanging wire of any de- 
scription is a constant source of danger 
both to the machine and its occupants, 
Owing to the liability, through the suc- 
tion of the propeller, of its becoming 
entangled in the shaft or in the pro- 
peller itself. The cost of 200 feet of cop- | 
per wire for every few minutes’ conver 


success The 


sation must also be considered, as must 
the weight of each coil carried to be let} 
dropped as desired. 


out and 


appearance of the ma-| 


In the beginning of March, 1911, the 
writer co-operated with Mr. J. A. D. Me- 
Curdy, who was flying a Curtiss biplane 
at Palm Beach daily, and carried out 
several experiments with a view to in- 
venting some means whereby the hang- 
ing antenna favored by the army officials 
could be entirely dispensed with. In these 
he was also’ assisted by Mr. George W. 
Hoey, an electrician of Philadelphia, 
whose experience in the First Engineer 


|}Corps during the Spanish-American war 


|tant, in answer to Key West. 


proved of no little value in determining 
the best method of installing wireless 
apparatus for military reconnoitering 
and courier service. On March 6th, sat- 
isfactory results having been obtained 
with an exceptionally light and small 
Marconi transmitting set, to which was 
attached a loop antenna of flexible insu- 
lated wire tightly stretched from strut 
to rudder supports, attention was turned 
to experimenting with antenne placed in 
similar positions for the reception of 
messages. In the transmitting tests Mr. 
McCurdy himself operated the set by 
means of a key attached to the steering 
wheel of the machine, but in this case 
it was deemed necessary to have the ser- 
vices of an experienced operator. To 
this end a light seat was fastened on 
the bottom p'ane of the machine close 
to the engine, and the writer, accom- 
panying the aviator, was successful in 
receiving readable signals from many 
stations far distant. 

In these experiments a Marconi mag- 
netic detector was used and connected 
on the “ground” side to the metal frame- 
work of the machine, which, used in 
series with a number of small plates of 
tinfoil, formed one side of a condenser 
of which the earth itself made the other. 
To the “aerial” side of the detector was 
attached 150 feet of 25-No. 28 rubber 
covered wire, which was wound from 
the end struts of the machine around 
the after rudder frame and back several 
times. In order to reduce any local in- 
terference that might be experienced 
from the noise of the unmuffled exhausts 
or from the intense rush of air, a tem- 
porary head-dress was improvised out of 
a face towel, handkerchiefs, and cotton 
wadding, the whole being tightly bound 
around the head over the telephone re- 
ceivers with tire tape. The detector and 
tuning apparatus was carried on the 
knees of the operator, who experienced 
absolutely no difficulty in adjusting with 
one hand and in writing with the 
other 

Immediately the machine left the 
ground, signals from Key West Naval 
Station became distinctly audible through 
the telephones, as did the signals from 
the station at Havana, 300 miles dis- 
At a height 
of about 1,000 feet, signals of an ex- 
tremely high tone gvere heard, but the 


| purport of whatever message was being 


sent was lost owing to the “jamb” from 
Key West. From the tone of these sig- 
nals it is thought that they probably 
proceeded from a Fessenden set on some 
United Fruit boat, the nearest of these, 
working at that time, being in the vicin- 
ity of Panama Wher an altitude of 
about 1,500 feet was reached other high- 
frequency signals were heard which 
seemed to come from some vessel in 
closer proximity than any other station. 
Owing to the noise of the engine and 
the “jamb” from Key West, these sig- 
nals were also unreadable, but were 
found to have proceeded from the U. S8. 
M. S. “New York,” which was on a 
winter cruise around the West Indies. 
An hour after the experiments took place 
a message was received from tle opera- 
tor of this vessel asking if his signals 
had been heard, and stating that he had 
been calling “D S” (the call letters as- 
signed to the biplane) all the afternoon, 
anticipating a reply. Had the protection 
from local disturbances been more effi- 
cient, better results «ould have un- 
questionably been obtained. 

Now that the simplicity with which 
a small wireless set may be operated 
on heavier-than-air machines while in 
flight has been successfully demonstrated, 
there is every indication that a compact 
and light outfit will shortly be one. of 
the most important parts in the equip- 
ment of the war aeroplane, and it is only 
reasonable to suppose that the military 
plane of the future will be a 
seater, carrying one man trained both 
in aeronautics'and in wireless operating. 


single- 
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GENERAL TERMS. 


science of 


a Saccharin in Food 
request of the Secretary of entire 


T the 1 .g , Ag-| AERONAUTICS The 
> oof aerial navigation. 
the Referee 


sjoard of Con- 
| ArrostaTics—The science of buoyancy in 


1 x entific Experts has conducted = 

in investigation as to the effect on| ir by means of displacement; this is, 
health of the use of saccharin. The in-| therefore, the term to be applied to 
vestigation has been concluded, and the | the science of aerostation. 


AFRODYNAMICS—The science relating to 
the effects produced by air in motion; 
this is, therefore, the term to be ap- 
plied to the science of aviation. 

AEROSTATION—That part of aerial navi- 
gation dealing with gas-borne or 
“lighter-than-air” machines. 

hence lowers its AVIATION—That part of aerial navigation 
dealing with dynamically-raised or 
“heavier-than-air” machines 

Arronaut—One who practises any branch 
of aerial navigation. 

AVIaTor—One practises 

Pitor—An aeronaut qualified in 
navigation. 

ENnGINEER—In charge of the power-plant. 
HeLMSMAN—In charge of the steering. 
The use of the term shed is rec- 
ommended instead of hangar. 
health Harsor—A natural or artificial shelter. 
and there is not even| ArropromME—A ground set apart for fly- 
a necessity in ing purposes. The committee do not 
Under recommend this term, but, in view of 
the food and drugs act articles of food its somewhat general use, suggest that 
ire adulterated if they contain added it should be employed only in the 
added deleterious in- above This suggestion is made 
gredients which may render them injuri without prejudice either to its deriva- 
food are also tion or to its application in another 
sense by authors such as Langley, Lan- 
and Graham Bell. 

A power-driven balloon 


| Referee Board reports that the continued 
use of saccharin for a long time in quan- 
tities over three-tenths of a gramme per 
day is liable to digestion; and 
that the addition of saccharin as a sub- 


impair 


sugar or other forms of 


food value of the 


stitute for cane 
sugar reduces. the 
sweetened product and 
quality 

used as a substi- 
thirty 


Saccharin has been 
tute for 
foods in which sugar is commonly recog- 
nized as a normal and valuable ingredi- 
ent. If the use of saccharin be continued 
amounts of saccharin 
consumed which will, 


sugar in over classes of 


aviation. 
aerial 


who 


it is evident that 








may readily be 
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In every food in 


produce digestive 


disturbances which | SHED 


charin is used, some other sweetening 
igert known to be 
ituted, 
ense that saccharin is 


harmless to 


can be subst 


the manufacture of food products 


~wisonous or other sense. 


ous to health rticles of 
within the meaning of the 
substances have been mixed and 
foods so as to reduce or | Drricisie- 
affect their Arrsuip—This term having occasionally 
or strength The findings of the been used to denote 
saccharin in committee recommend its use 


adulterated 
act, if chester 
packed with the 
injuriously quality 
Referee 
food is 


lower or 
aeroplane, the 
only in 


joard show that 





Gray Motor Co. such an added poisonous or other added the sense of dirigible in order to avoid 
deleterious ingredient as is contemplated confusion. 
FULLY GUARANTEED Try th> one _| by the act, and also that the substitution | Hericoprer—A flying-machine supported 
30 Days Trial * of saccharin for sugar in foods reduces | by one or more screw propellers on 
3H. P. $42 °. ‘ and lowers their quality vertical or approximately vertical 
Brome Propeller cad ' The Secretary of Agriculture, there-| shafts. 
Staffing box included | fore, will regard as adulterated under! OrnITHOPTER—A “flapping-wing” ma- 
the food and drugs act foods containing chine. 
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}1911, are manufactured or 
District of Columbia or the 


which, on and after July 1st,! Fryinc-macnine—A general term denot- 

offered for| ing machines used in aviation as 
distinct from those employed in aero- 
station. 

ArrorpLANE—A_ flying-machine provided 
with fixed planes supported dynamical- 
ly by its movement through the air. 
This term should not be used to denote 

A Dictionary of Aeronautics the planes themselves, but should only 

g apply to the whole machine. 

Guiper—An aeroplane unprovided 
motive power 

Mvu.tTipLaAne—An aeroplane with two or 
more main planes overlapping in plan- 
form. 

BrpLANe—An aeroplane with two super- 
posed main planes overlapping in plan- 


sale in the 
shipped in interstate or 
offered for im- 
United States 


Territories, or 
foreign 


portation into the 


commerce, or 


TIXHE Technical Words Committee, with 
l which been constituted by the} 

Aeronautical Society of Britain 

for the standardizing 

has just issued the 
report 


has 
Great 
purpose of aero- 
nautical terminology 
following preliminary 
In view of the somewhat confused 
state of aeronautical terminology at pres-| form. 

ent prevailing a Technical Words Com-| yoxnoprane—An aeroplane with a sin- 
mittee was appointed by the Aeronautical! gie main supporting plane, which may 
Society of Great Britain to draft a list of} consist of a pair of wings outstretched 





technical terms relating to aeronautics on either side of a central body 

and to define their meaning. The work})T,xpem, Sreppep—In some cases aero- 
of the committee has proceeded along planes have more than one pair of 
systematic lines, and has already re-| wings, which may or may not be on 
sulted in the compilation of a glossary the same level; such planes, if they 
of the more general terms in use. It was do not overlap in plan-form, must nec- 
decided, therefore, to issue this list forth-| egsarily be arranged in “tandem”; 
with in the form of a preliminary report, when not on the same level they are 


covers the technical vo- 
ordinary 


as it fairly well 
cabulary involved in the 
|of aeronautical uniformity 
jin this matter is essential, it is hoped 
| that all writers on aeronautical subjects 
will generously sink individualism where] Arra 
necessary by co-operating in the system- tion 


instance, 
pairs of 


be “stepped.” For 
having three 
tandem.” 


said to 
course “an aeroplane 


work. Since wings stepped in 


PRINCIPAL DIMENSIONS. 
This term is not a technical defini- 


unless qualified by an adjective, 


atic use of the following terms In due as, for instance, “supporting” or “effec- 
course the committee hope to issue a tive” area. By area is meant, in the 
glossary covering the whole range of ease of planes, the area of the plan- 


aeronautical terminology, but the work form, and is therefore measured in 
of selection and definition is necessarily units of double surface. That is to 
conscientiously undertaken say, both sides or surfaces are counted 
wish to draw of area. 


slow when 
The committee attention as one unit 
to the fact that they have aimed at mak- 
definitions of technical terms 
and commonplace as possible. 





surface of twice 500 square feet. 
Surrace—Attention is drawn to the dis- 


ing their 


as simple 





|The definition of ordinary dictionary tinction that exists between surface 
| aaile that are sometimes used _ tech- and area. See AREA. 

nically has, as far as possible, been |Werignt—This being a general term, 
|avoided, in order to give that latitude of should only be used when qualified by 
| expre ssion so much desired by all writ- an adjective, such as “net weight.” 


The weight of the complete 
machine erclusive of variable quanti- 
“aerodrome” ties, such as pilot, fuel, lubricants, ete. 
have been!Gross Weriahr—The weight of the com- 
|forced to take arbitrary action; it is plete machine inclusive of all variable 
|particularly in respect to the use of such quantities, i. e., pilot, fuel, lubricants, 
the committee hope to meet etc. 

support of the public, Loapinc—The loading of a machine is 


certain words| Neer Wricht 
different 


ers. In a few cases where 


are used in contrary senses by 


schools of writers—such as 


and “airship’—the committee 


words that 
with the 





Thus, by an} 
. . : | 
area of 500 square feet is implied a 








mportant and 
nstructive 
Articles on 


Aviation 








N the Scientific American Sup- 

plement we have published in 

the past few years papers by 
some of the more eminent physicists 
and engineers on flying machines. 
No book thus far published is so 
complete and so authoritative as 
these articles. The range of the 
articles is wide, covering as it does 
the theoretical side of aviation as 
well as those more practical aspects 
which deal with the construction of 
machines. The following is a par- 
tial list of the more important ar- 
ticles which have appeared in the 
Scientific American Supplement ; 
see special note below. 


@ 1816, 1817, 1818, 1819, 1820, 1821 
and 1822. The Practice and Theory 
of Aviation. By Grover Cleveland Loen- 
ing, A. M. This is the most compact 
paper on aeroplanes that has probably 
ever been published. Fourteen biplanes 
and monoplanes are described in detail, 
and illustrated with scale drawings, name- 
ly, the Farman, Cody, Curtiss, Wright, 
Voisin (old model), Voisin (new model), 
and Sommer biplanes, and the Antoinette, 
Santos-Dumont, Bleriot XI, Bleriot XII, 
Grade, Pelterie and Pfitzner monoplanes. 
The proper dimensioning of aeroplane 
surfaces, as deduced by famous experi- 
menters from their tests, 1s also considered. 
Taken as a whole this series of seven 
papers constitutes an admirable text bouk. 


@ 1713. The Wright Aeroplane. 
This is a thorough description of the old 
of Wright biplane with the horizon- 
elevation rudder in the front of the 
machine. Excellent diagrams and photo- 
gtaphic views accompany the paper. 


@ 1756. Louis Blériot and His 
Aeroplanes. Few people realize that 
Bleriot’s successful monoplane is the result 
of ten years of daring and perilous experi- 
ment. In this paper will be found an in- 
structive description of the evolution of 
the present successful Bleriot monoplane, 


illustrated wi:h diagrams and photographs. 
@ 1768. The Farman Biplane. A 


cemplete description of the Farman bi- 
plane, with detail drawings of the box tail 
and vertical rudders, the manner of work- 
ing the four ailerons, hand and foot levers 
which control the machine, plan view and 
side elevation of the entire machine. 


@ 1767. The Santos-Dumont Mono- 
plane. An illustrated article describing 
the Demoiselle, the smallest and one of 
the fastest machines thus far made. 
Sketches accompany the article, showing 
the details of the construction and control. 


@ 1582. How to Make a Gliding 
Machine. Full details and drawings 
which will enable anyone to make a glider 


for $15.00. 
@ All these articlesare profusely illustrated. 


@ Each number of the Supplement costs 
ten cents, mailed, and you can order as 
many of them as you wish. A set of 
papers containing all the articles above 


mentioned will be mailed for $1.20. 





SPECIAL NOTE 
@ We will mail [gratis 


a list of many additiona 
important papers, in the 
Supplement, treating of 
aeronautics. Ask for list A 








Order from your newsdealer, or from 


MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, New York 
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TYCRETE its gross weight in pounds divided by 
the supporting area in square feet. 

A Material That Forebodes a Revolution in 
the Concrete Industry. PRINCIPAL PARTS. 
PLANE—Any element of area used for 
dynamic support or control. In pure 
aerodynamics the term should only be 


used with a qualifying adjective such 


At the recent Cement Shows in New 
York and Chicago great interest was 
ereated by a pyramid of highly colored, 
polished oblong stones. There were spec 
imens of white, gray, pink, red, yellow, as “flat,” “curved” or “chambered.” 
orange and brown, and in fact many The prefix “aero” is restricted to the 
shades and combinations of colors, and| complete machine defined as an “aero- 
of a character which no one had ever plane.” 
seen - 

When told that these beautiful stones| V!%¢—The present use of this term, by 
were not natural many would not believe} ®2alogy with natural flight, denotes 
it. They could not conceive that these each of a pair of planes outstretched 
stones were a man-made product,—that on either side of a central body, which 

these dense, wings, if continuous, would form a 
strong, beautiful single plane. 
stones, knoWN aS/pRony—iIn flying-machines, the central 
rYCRETE, were , , ii 

sas : longitudinal framework to which the 
artificially made 
by means of a planes and organs of control and pro- 
process which a pulsion are attached. 

Chemist of the|Carriace—That part of the machine be- 
Ideal Concrete} neath the body intended for its support 
Machinery Co. of} on land or water. 

South Bend, nnd. Taim—lIn fiying-machines, a plane or 
had discovered. bs . = 

This TYCRETE group of subsidiary planes, which may 
process many be- include both horizontal and _ vertical 
lieve to be a re- planes, behind the main planes. 
lost art of the planes for directing and controlling 
Egyptians. Wheth- the machine vertically. 
awe _er this be true Or! ReppeR—A plane or group of planes for 
not, it is certain that it will revolutionize guiding a machine to right or left 
Twentieth Century building materials. — j ra 
It not only permits the most artistic color | BAbANCER—In aeroplanes, af organ ‘ 
effects, but at the same time is water- usually a plane—for maintaining lat- 
proof, dense, hard and durable. eral equilibrium. 

TYCRETE concrete, therefore, effec- 
tively overcomes the objection of Archi- 
tects to the dull gray color of concrete 
stone and places TYCRETE concrete 
blocks in the front rank of the mest du- 
rable, beautiful and desirable of all build 
ing materials. It enables the block maker 





Cigarette Paper 
F the great army of cigarette smok- 
ers there is probably not more than 
one in a hundred who knows that rice 
to meet the keenest competition in pressed paper, in which the tobacco s wrapped, 
and enamel brick and of the finest cut| has nothing to do with rice, but is made 
stone on an equal basis of beauty,|from the membranes of the breadfruit 
strength, density and inperviousness and| tree, or, more commonly, of fine new 
yet at a trifling cost over that required | trimmings of flax and hemp. So light is 
to produce the ordinary concrete block. this paper that 500 of the tiny sheets go 
Builders who wish to erect homes of|to9 make an ounce. They are perfectly 
the most beautiful, strong, waterproof, combustible and give off the minimum 
fireproof and sanitary building material of smoke. Before being rolled with to 
can now do 80 = > practically equiv- | bacco they are analyzed to prove that 

alent to that of wood by the use of TY- : . 
CRETE concrete blocks, and block makers| they are free from all deleterious ingre- 
who wish to turn out a more beautiful | dients and that they contain nothing but 
and better product and one that will|the purest paper fiber. Only new ma- 
command a better price and a larger|terial—flax and hemp _ trimmings—is 
profit, will find their problems solved by| used, and these are thoroughly purified, 
the use of TYCRETE | Chopped by machinery into minute parti- 
cles, they are well mixed by a revolv- 
ing fan, and then reduced to a dust, 
_which is placed in a solution of lime 
and soda. After remaining in this solu- 











A PLAN for INVESTORS 











ena a: Glas aot ees te tion for some time, in order that all for- 
t starsenthgn: ‘0 and strial Stocks = s 

reby WE COMBINE Higher Income, In- eign substance may be eliminated, it 
crease in Value, — Safety, on pur- | undergoes a thorough washing process, 

We will send you upon request description of the water being the purest kind coming| 
his plan, which is superior to buying stocks upon from artesian wells sunk especially for | 
partial payments without elim ing partial pay- 





Then the pulp is rolled out 
At first it is of a grayish | 


the purpose. 
|} into paper 


advantages, 


55 iia New York 


Branch Office—48 West 22nd Street it of whatever impurities might have es- 


phe! the bath. 

| The French manufacturers of cigar-| 
-— 7] | ette paper practically supply the entire 
| world, the output of Austria and Italy 
| being insignificant. 























Complete lists of manufacturers in all 
lines supplied at short notice at moderate 
rates. Small and special Mists 
compiled to order at various prices. 


A Great Atlas of Zoogeography 








Estimates should be obtained in advance OME twelve years ago there was| 
. : . : launched at Edinburgh, under the 
| MUNN & CO. Inc. PUBLISHERS patronage of the Royal Geographic So- 
List Department Box 773 New York ciety, one of the most ambitious under- 


takings in the history of cartography, 
viz., Bartholomew’s “Physical Atlas.” Of 
the many volumes projected, only one 
T ELESCOE (Vol. 3, “Meteorology”) had seen the} 
light up to the beginning of the present 

PLAINFIELT i year. Now another has appeared, viz., 

Vol. 5, “Zoogeography.” The new vol- 
ume bears the same relation to the previ- 
ous literature of zoology as did its pre- | 
decessor to that of meteorology.  It| 























EverReady | 
Safety Razor |heee 


authoritative cartographical 
point of view of science in general, it is | 
one of the reference books that hence 
forth no important scientific library can 
afford te be without. The work contains 
36 plates and an extensive text, the lat 
ter including a bibliography of 11 folio 
pages. The workmanship is on a par 
with that of the Bartholomew publica- 
tions generally; that is to say, it is both 
yaccurate and beautiful. 


blades 10 for 50c. At all dealers everywhere. 
AMERICAN SAFETY RAZOR CO., Makers, NEW YORK. 












Apples 
Turn To Gold 


In This Wonderful Bitter Root Valley 


“Fe Gladly Urge My Own Mother To Make This Investment. ”’ 

O REMARKED an experienced and successful business man who knows the 
difficulty of finding investments that can return exceptionally large profits 
with unquestioned security back of the principal. 

PRIZE PROFITS MANY ARE REAPING. An investment of $2500 amply secured 


that will return from $1500 to $3000 yearly sounds too good to be true, but it is true 
on = aman 

















as many can prove. See Government Reports, etc., supplied upon request 


$ 5,000 can earn annually from $3,000 to $ 6,000 





discovery of the ELEVATOR-— A movable plane or group of | existence can only be made known by some form of advertising 


7,500 “ 4,500 “ 9,000 

10,000 “ 7 = e 6.000 “ 12,000 

12,500 * a 3 © 7,500 “ 15,000 

15,000 “ a " a 9,000 “ 18,000 
Larger or smaller sums will earn profits in proportion, and the original investment adequately secured with property constant!s 
increasing in value, ‘If such investments exist, why are they advertised ? Why don’t moneyed men grab them?" The anewer 

is, they are grabbing them just as rapidly as occasion permits. Such investment opportunities are rare in many respects and th 
Dozens and even hundreds of investors have grown independ 

rich, and many wealthy men who wish to retire prefer this form of investment to all others because of its safety, certainty « ery 


| large profits and personal freedom from care and responsibility. 


This particular opportunity has its limitations, in that only 100 investors at most can be accommodated, and they must a t at one 





} How It Is Done. The best fruit lands of California, idahe, Washington, Montana and e!sewhere i west 
eee owe oe cee | the world's fancy fruits are faised, is found in the valleys and at the base of mountain range 1 
latter land is best because it has the accumulation of the rich mountain soil washed down for ages It is called " " 


, 
| 
| 





| this, but the average will not run as high. If an orchard is intelligently 


when irrigated and set to fruit, it produccs the prize products which sell for fancy prices at home and abroad 


There isn't an unlimited acreage of such land and it is worth raw a high price per acre—when cultivated and irrigated it be 
worth $500 to $5,000 per acre. 

The permanent value of such property and the enormous profits it yields, is attracting the attention of those w “ 
independence assured and the man or women who can own five or ten acres has no cause to worry for the future 


The Best Magazines Indorse This Form of Investment 








STEPHEN B. L. PENROSE, President 
of Whitman College, writing on the 
glories of the Northwest in the ““Out- 
look” of July 24, 1910. 


“*It is difficult to talk about western prod 


“ Collier’s Weekly,” September 18, 1910 
“A Taccma society woman indulged herself in a 16-acre orchard, She 
soon found herself harvesting over 7,500 boxes of applies a year, which 
sell for about $17,000. There are many orchards that do even better than 


and skillfully handled, it ought to yield from $700 to $900, and if the earn- 








| ing fall below an average of $400 to the acre, there is probably something to an eastern audience bec i not be 
serious the matter."’ one-half of what is told, anc nr tthe t 
Pry ” n esty of the teller through sh incr ty I think 
Morrison’s Chicago Weekly,” March 9, 1911 chat 0 vielt to the Weet will heve a semestahé 
It is frequently asked: Will not fruit growing be overdone in the in developing the imagination as well as the 
Pacific northwest and cease to be profitable? This is answered by the to believe w t Th 
| fact, that owing to the dying out and destruction of orchards in the cast, northwester k 
there are not more than balf as many apples grown to-day as in 1895 faith, for its product are here 
Moreover, it would be impossible to glut the world’s markets with such Lands set out to apple trees sold as high s 0 
apples as are shipped from the northwest. per acre, and pay 40 per cent on that valuatic 





| to the work 


LEAVITT & GRANT |tinge, the pure white of the finished|, 


Il have those who stand high socially and fin incially 
Established 1903 | product being obtained by an_ electric | Wel, <arelicnt schools, churches, wich Se Te nk cobt le Gat otal ae 
Members Consolidated St Exchange, N York | | proc ess, whie h in bleac hing it also cleans | Beautiful club house, unsurpassed golf course, excellent fishing an d hunting. 


‘Chicago, III. 


A Certainty Is What a Man Seeks in Everything. A Company With $5,000,000 of 
Increasingly Valuable Assets in This Valley Absolutely Guarantees All 
These Land Titles and Perpetual Water Rights. 


We Do The Work. $e ba veetm vent, you can create an estate $25,000 or more, and an annns 


$100 investment would represent a one-fifth interest in one secre, wh . d earn a 
per annu r the first four years fr a aan tenes ties eeenoee m of vege'ables, strawberries « other products raised between ¢ trees. 
year the earnings would be upon the most conservative estimate, 15 per cent for the fifth vear; 2 per cent the sixth year; 60 per ce ~venth 
year ; 50 per cent the cighth year, and so on up to the maximuin earning power of the orchard. 
These figures are based upon the lowest actual returns experienced in the Bitter Root Valley, where good management preva 
can easily reckon the minimum return upon an investment of any am t t ave ‘ h take ' 
h th r trom $1 


M0), which would represent a 5-acre orchard, the j ies! unit, and this shor 
quent 1 the profits are lnrger. In one instance, a cherry orchard has pr 
Out [00 sere fruit ranch is located on one of the Bitter Root Valley benches, w h ample 
ve irrigation, Prof F P. Sandsten, former horticulturist of W ise in t rsity 

at Madison. said ot this propert ‘This is the best tract of t t et 
of truit in the Bitter Root Valley ” We will set same with 
variety »pple trees and permanently cultivate same, paying y 
bare expense of doing the work in the mest painstaking and econ 
science and good business methods, The horass ng an 
forever eliminated. You will not have to give so much as an h 





ing all expenses. 
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Riba: REESERERGESEC ceeEEEtERS 


# 


f 5 ish to re ost. cone Sean en, Jon @S have a beautifu 
a high deme of profit it ef fence y upon which to locate 
Onur plan is absolutely safe. The location is one of the very '» 
The « 





nvestors at most can be ac- 
Quick Action Messen, mincdated ond this nee of & 
AMERICAN, together with 
he publications in which this advertisement will appear, wi ' 
homes, so immediate action is necessary as this opportunity will be ¢ 
will cost on) ly a letier to bring you complete information, in luding letters 
oo om many of America’s most prominent men who own similar orchards. «+ 
wing the wonde: ful profits, maps, etc., ete. 
SCIENTIFIC AMERICAN READERS who act at or 


Address DESK 10 for particulars. 


Commercial Orchard Co., 


9 South LaSalle Street, 
Old Number 145 
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fine tif . tei 


4 





itt 


ORSEOR AEH BEE EEEGE TELS £2 825% 





ce WILL SAVE #50 








AEROPLANE CLOTTED wae stay te inden 


seventy-five years back of them as expert yacht sail makers invite correspondence from pro 
_—_ builders of aeroplanes. We have the endorsement of Grahame-White, Burgess 
Co. and Curtiss and C.B. Harmon. Wilson N Silsby will sell 

hinefor you. Samples ov request, WILSON & SILSBY 


cloth direct or cover your machine for you. Samples on request. 
ROWE’S WHARF - BOSTON, MASS. 











takes its place at once as the most omg 


@ A HOME-MADE 100-MILE WIRELESS TELEGRAPH SET 


treatment of the subject; and, from the Read Scientific American Supplement 1605 for a thorough, clear description, by A. Frederick Celline Numerout adequate cha 


grams accompany the text. Price, 10 cents, by mail. Order from your newsdealer or ACunn C& Co., Inc., 361 Broadway, N.Y 












THE PRUDEN .. FIREPROOF GARAGE 


A Pruden Ush Duh Home Garage will quickly pay for itself in the rent it saves. Keeps your 

auto handy—safe from fire, weather py vandalism. Made of interlocking units of heavy 

22 «galvanized steel. No framing whatever required. Set up in one or two days by yourself « 

" inexperienced help. Extremely strong ard durable. Never Costs More, often leas + ead 
wood. Ideal cottages, hunting lodges, boat houses, work shops, etc., are quickly set up 

by the Pruden System of Portable Fireproof Construction Send for Catalog, 

giving full particulars of building in which you are interestec Please write today, 


THE METAL SHELTER CO., 5-52 West Water St., St. Paul, Mian. 
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queries on separate sheets 
about such mat- 
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ubseripti books, et¢ This 
liltate answering your gen 
vy cases they have to be . 
ferred to exp rts The full name and address 
should be given on every sheet No attention 
will be paid to unsigned queries Full hint 
H | to correspondents are printed from time to tim "| BRISTOL'S RECORDING THERMOMETERS , 
d will be mailed on request. | Instrument indoors records temperatures outdoors 
) . Y >) . ‘ we aaa i new Bulletin No, 124 
| » a P a Laan 2450) - oe rs | 4 TH BRISTOL CO., » Waterbury, Conn. 
| Performance, Not Promises. ]) 020 © x. ass: win you xinaiy| 
xplain the term “nominal horse-power” : nd 


THE 


Elbridge Aeronautic Engines have made good for men in aetavanaar ple og ne ’ HOLTZER-CABOT 
ill walks of life, under every climatic condition trom bnpeper #8 ena ee ee cee VARIABLE SPEED 


PPLi 253 at price i 


1] Viaine to Tasmania, trom Canada to Mexico. ach mailed Nominal horse-power” is an DYNAMO 





| 
| 
i sa a a 
| Kyvery standard type of aeroplane has been flown by the ee ee Bo geal gaat Combined with the 
? steam engine caicuiates wi 1 sevet pounds 
| 1 } . J 
| Elbridge. cage pressure of steam. As engines in these || New Edison Storage Batte 
i > : - 42 — 1; 1910 ‘ -_— days rarely carry less than 60, and sometimes Sigs g : ry 
i Practically every novice aviation record in was made seis: “dak aabaaia seu SIR Anke eens how ite Furnishes the best and most efficient lighting sys- 
y nuch as 3 ou can see how littk ee , a 
| with an Elbridge Engine. Sic tome anaeine tem | extant for Automobiles and Power Boats. } 
i| 5 SS No indicators, relays or other instruments required. 
12451) C. J. M. ask Do any of ™ 
(1245 . J. M. asks Oo any 


The 1911 models incorporate such improvements as exper- Send for Booklet 5811 
ir SUPPLEMENTS tell how to make a rheo 


lence has proven desirable and prac tical. tat, and if so please give me the numbers, or THE HOLTZER-CABOT ELECTRIC co. 


| We will guarantee our Aero Special to run twelve contin- 















































end them and I will remit by return mail. |] BROOKLINE. MASS CHICAGO, ILL 
m F Can they be mad to regulate in 50 or 100 
uous hours at 1200 r.p.m. OF better without an acd just- legrees? That is, if the first post was 800 
e leg could the next one be so fixed that t 
ment or a skip. MOTORS 
1 oul e only 0 rit deg nore anc 
fs ; ; : t would | n ( 100 m ' ind ELECTRI anita 
There's no need of experimenting. on for six or eight posts? A. You will fina 
: = ° 1 SUPPLEMENT Nos. 865, 985, and 1594 the SPECIAL Grinder 
We guarantee flight with any standard aeroplane equipped aicasitien see. ack te denies 6 teen MACHINES Polishers 
] bd ] . . ; 
| with an Elbridge of the proper size. hese papers are ten cents each. The grading ROTH ELECTRIC MOTORS 
1] ie atat to indicate degrees of tempes 198 Loomis Street, Chicago, Ills. | f 
j ture is not so easy rhe temperature reached | 
| Amer \matet Aviation ts depends upon the time during which the cur-| 
| hietor ¢ 7 it ert y nt flows, the protection against radiation, | e 
mist ' Miteu } 
mperature of the surroundings, « f 
r¢ ni temperatur t rr an ; : ; New York Electrical School 
} ate ‘ 1 can secu constant surroundings and tak« 
| Offers to men and boys a theoretical and practical 
} C‘atalow of A if | ‘ tree he reading after the urrent has flowed for ‘satan napplied ele tricity without limit as to time, 
t sam number f . es ou « na ke struction, individus day and nigh school, 
: sahpcancll 2 eye nes penen’ po Ms ete aa up to-date Stude ute lonre 
z : " heostat into a rough or approximate indi by doing, and by practical application are fitted to 
b 4 tor f temperature If you only requir enter all tields of electrical industry fully qualified. 
4 J y Schoo! open all year. Write for free prospectus 
4 temperature within 50 deg., and allow 
! EN( - | N EF CC ) the change of resistance due to rise of tem 27 West Seventeenth Street NEW YORK 
! 44 Jiu 4 4 + rature ou grade the rheostat in d 
| grees, although for the best results you should x) LEARN TELEGRAPHY 
Number 4 CULVER ROAD grade it by a thermometer In any case the gobo matte homme with ai 
ROCHESTER, New York perature will rise until the radiation losses gg reve. * price $3.00. 
qual the gain of heat Then the temperature 6. Ce. 
vill ecome steady end a reading may be) eqqeseeeeeeees pa Pina — 
pemensennnes ot ide ji temperature STUDY Wich Grade 
a (12452) W. W.. says Will you] Instruction by 
|kindly inform me, through your valuable in Correspondence 
jformation columns, concerning the arrange are the bar 





‘ T ’ ° ° ment of the wheels in the gyroscopic syster on pelle College, 
fe RW ko y ; rf} ¢/ ’ V/ T7177 e ; ost-Graduate ar eteent 

Fe N . rINt¢ MLV VLA QUE ised in the Brennan monorail installation ? | Post-Graduate and Business Law. Nin mgs 

€ $s Pa Sen ot 

All descriptions which I have seem to speak | cata rules for admission to the bar 





THE task before magazine journalism today is nothing less than the 
oe , ot “— : . ¢ 3 : of two wheels revolving in opposite directions. | oft c ta 
focusing of the strivings of the American pe ople toward a better organ- ‘ ; i mp ce School of Law oO 
oe “ 
ius ich an rangement suggests a I | 





" Chis, as it seems to me, must be an error, be 
ized system of life and thought in a better-managed and kindlier nation eck, Chieage 


This task cannot be approached lightly. The publication that aspires strained gy roscop in whieh supposing ther L W h ki 
fo be rigidly vonnected and of tike mass and| MeAKN VW atchmaking 


to p.ay an active part in the work of journalistic leadership must be 








} ie \ . . locity of rotation, one wheel simply nullifies We teach it thoroughly in as many montns as it 
ruided by a high aim and inspired by great hopes of results. THE . let dts Bs , 1¢ | formerty took years. Does away with tedious appren- 
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probab on corrode and foul so as to reduce Electricity 
the flow to nearly quite nothing, even under _ ‘ 5 
964-foot head Kamchatka Wireless Service.—The 
» Russian Government recently erected 
(12454) F. C. says: Kindly give me] wireless posts so as to make connection 
formula making dry battery, stating} petween Nikolaivsk on the Amur River 
whether the old berg beers ae? apps and the Kamchatka region. The distance 
ne : bagresgge > eget ge: Kenge between the two stations is about 800 
the outer dish. It usually is worn out by the miles, one being placed at the former lo 
time the cell is exhausted. The carbon can be|Cality and the second at Petropavlovsk. 
used gain. You will find full instruc-| The metallic masts for the aerial are 240 | 
tions aking a good form of dry cell in|feet high. Gasoline engines of 15 horse-| 
our SurrLeMENT Nos. 1385, 1487, price ten) power are used to operate the dynamos | 
cents Dry cells are not worth r charging which supply the eurrent. Signals are 
If opened and filled with a solution of sal am- ig sadtiinis sail . . 
Sealine and wabee, they Will abe oude tee now sent very well between the two posts, 
aaseico, Wot Will mel ab stroas aa at fret | and the public can make use of them. 
As there is no postal service in the 
(12455) W. D. writes A claims that | Kamchatka region during the winter, 
the front wheels of an automobile revolve | this will be a good feature. 
faster in the rear wheels when the automo- 
bile is running at high speed, by reason of | Ten-thousand-volt Storage Battery.—A 
the fact that the wheels are engaged} paper was recently read by Mr. Swinton 
by the iin dri ind can revolve no faster| before the Roentgen Society of England, 
than the sprocket itself, whereas the front! describing a storage battery with an 
wheels uncontrolled, and the velocity of) ejeetro-motive force of 10,490 volts. The 
- : plies he d by reason of the “8 a — | battery consisted of 4,800 cells. Each cell 
oe. . <n gins Macey oa | was made of a glass test tube of quarter- 
oe " oe in. tire eirenmference. the rear}imeh bore, containing corrugated lead 
whe ind the front wheels of an automobile | Sheets separated by celluloid strips. Di- 
will revolve exactly the same number of times | lute sulphuric acid was used for the elec- Start Right B V D And You'll 
regardless of the speed of the automobile. A.|trolyte. The battery could not be safely Off With . . e Start Off Right. 
The 1 driving wheels of a car will turn] e¢harged « F ate 7 illi- 
more times in going a mile than the front neta pel agye Bagh ai oe png RMED with B. V. D. you needn't be alarmed at summer heat and dis- 
wheels, but for a very different reason from] jider 150 milliamperes. The internal comfort. These Loose Fitting Coat Cut Undershirts, Knee Leagth 
that giver B. TH® reason is that the rear ; Drawers and Union Suits will keep you cool on the hottest days. To many 
wheels ha 1 certain amount of slip on the nee of the battery was between men there's agreeable expectation in the mere thought of B. V. D.—to all 
road to the pressure of the motor and the} *,000 and 4,000 ohms. Under full pres- men there's delightful relaxation in the wearing of it. 
inertia the ca I harder and smoother|sure the current would jump a gap The light, woven fabrics are soft to the skin and the loose fitting garments put 
the su of the read, the more is the slip or| of 2.5 millimeters. This, however, was no strain on the body. It is at ease. Perspiration evaporates quickly. You 
lost motion. On i n mud the rear wheels} not absolutely steady, for the arc pro- feel like stretching your arms with a soothing sense of ‘‘ Glad-/’m-Alive!’ 
might turn swift d the car stand still, as/quced a high musical tone, and if a You don’t get “ heat-fagged” when you wear B. V. D. 
} ‘ , heels : ‘ ol e 
ie a bon a hs fe ae one oman Leyden aad were used, the are would B.V.D. & carchally ont, accurately sized and exactly proportioned. It can’t chafe, 
and simply turn as the car goes along. Every break up into a series of sparks of high bind or irritate. B.V.D. high standard of quality and workmanship never varies 
driving wheel has some slip rhe drivers of a frequency. This Red Woven Label 
locomotive slip, the pulley slips under its belt Preparing to Enforce the Wireless MADE FOR THE | 
(12456) H. H. R. asks: I was in-|Ship Act.—To facilitate the enforce- B. V. D. Union Suits (Pat. B. V. D. Coat Cut Under- 
; . U. > Me 4/30/07) $1, shirts and Knee Length 
terested in the method u give in Notes and|}ment of the Wireless Ship Act, naval $1.50, $2.00, $3.00 and 1B.V. Di Drawers, 50c, 75c, $1.00 
Queries No. 12396 for dividing a circle into five| wireless shore stations of the United $5 00 a suit. ’ and $1.50 a garment. 
equal parts. Here is another even simpler, | States will receive during the months of 
which I have devised. I wonder if i wi *““|May and June between the hours of 8 Sun a age tae 
invented also centuries before I was born!| : z = is sewed on every B. V. D. Undergarment. ‘Take no undergarment without it. Write for a copy of 
With a radi me-half of the given radius,|4- M. and 6 P. M. (time of shore station) our Booklet. “Cool as a Sea Breeze.’ 
draw a cirele internally tangent to the given| Wireless messages from merchant ves- THE B. V. D. COMPANY, 65 Worth Street, New York. 
sels subject to the act, to show that such London Selling Agency, 66, Aldermanbury, E 
a vessels are “equipped with an efficient 
y apparatus for radio-communication in 
y good working order in charge of a per- 
+B son skilled in the use of such apparatus.” 
The Department of Commerce and Labor 
/ and the proper collectors of customs will 
then be advised. Such messages must, 
EE adn of course, be sent by a vessel at least 
| 100 miles distant from the naval shore 
/ station, and preferably from a_ point 
which will show the average maximum 
+p radius of the ship’s apparatus. The mes | The Grar.ex shows the image 
: sage should be prefaced by the words, | : - ‘ . , P es 
. “For Commerce Labor, Washington,” and | right side up—the size it will appear in the - 
should give the name and the nation- negative—up to the instant of exposure. Z 
ality of the vessel; the latitude and longi- — — Z 
circle. Draw a diameter of the given circle|tude at the time of sending message; the It is not necessary to guess the distance Z 
tangent to the smaller circle. as AC From |full name of operator sending message; between the camera and subject. Focusing g 
no pes ph = oe oe ee aaa ee eee scale and “finder” are done away with ; Z 
the larger circle at B and D. The are Bcp| Dispatcher’s Control for Electric Lines. there is no uncertainty as to what will Z 
is one-fifth of the circle. Both of these methods A novel device was recently installed appear in the negative. Z 
can easily proved by trigonometry. Can| by the Indianapolis & Louisville Traction The GraFr.ex is fitted with the Grariex Z 
anyone give a simple geometrical proof for|Company in its power plant, whereby the FocaL PLANE SHutTTER, giving exposures of A 
each train dispatcher is given absolute control any duration from “time” to 1-1000 of a Z 
(13457) 1 SOW eos 4, -1 te to ee of all cars on the road at all times. The second. 2 
110-volt A. ¢ for my experiments, reduced circuit breakers on the switch panels may Z : 
down to 5 or 10 volts. Please tell me fully| be tripped by a weighted lever controlled aro) With a Graflex you can make snap shots on dark Z 
how to make two kinds resistance, one of| by a small double throw switch on the} days, in the deep woods, or even indoors. g 
which is to be water A. By far the best way | ¢ > e y 2 Se 
to obtain 7 current with any desired number of agen : ~ pega ys aay Roll Films, plates Gutta — amo cs Z 
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transfor 4 resistance can be used 


find a 


mer if you 


You 


described in Supp 


desir« will suitable transformer 


EMENT 1572 This will give 


an alternating current of any desired volts by 
taking off taps in the proper places, as de 
scribed in the artick Should you wish a 
direct current, you can use an_ electrolytic 
rectifier, such as you will find in SUPPLEMENTS 
1644, 1679, and 1767 We will send these 
papers at ten cents each. 2. Does a resistance 
take away current to work it? I mean does it 
register any more on a meter to use 110-volt A 
C, with a resistance in circuit, than if there 
was no resistance in circuit? A. Resistances 
hold back the current so that so much does 
not flow 3. Are short contributions to the 
SCIENTIFL AMERICAN, such as experiments, 
little kinks and helps in mechanics and elee- 
tricity, ete. paid for if accepted? If so, what 
are the rates? A. Suggestions for the Handy’s 


Man’s Workshop Department of the ScrenTIFIC 


AMERICAN are paid for at the rate of $7 per 
column Drawings and photographs are paid 
for separately according to their character 
4. Are the vibrations ¢* 110-volt A. C. fast 
enough to run a 1-inch spark coil? A. A 1-inch 
Spark coil may be run with four to six cells of 


battery indicating 6 to 10 volts as required. A 
11®-volt current would burn out the primary 
coll in a very few seconds 





circuit-breakers until the dispatcher has 
thrown his switch back to its normal 
position. The apparatus overcomes the 
objection of having a direct switch con- 
nected with the feeder system 
office of the train dispatcher. 
the device is for protection of the road 
and prevention of accidents. If the dis- 
patcher should make a mistake, or if a 
crew should overrun an order, or an ex- 
tra or a regular train fail to report at 
a specified time, the dispatcher can in- 
stantaneously assume positive control of 
the situation by a mere movement of his 
hand. Of course the rules of the road 
are that when the power leaves the line, 
every car shall at once come to a stand- 
still, 
tem, and report to the dispatcher. 
said that several fatal interurban acci- 
dents of the past few years have occurred 
under conditions when it would 
been possible for the dispatcher to have 


quick and positive way of bringing traf- 


in the} 


The use of) 


regardless of its location on the sys- | 
It is 


have | 


prevented the wreck had he had rat | 


fic to a standstill after he knew that an| 


accident was imminent. | 
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Aeronautics 
Willard in Idaho.—Mr. C. F. Willard, 
in his Gnome engined Curtiss biplane 
at Idaho Falls, Idaho, on April 25th, ex- 
perienced difficulty in flying on account} 
of the very light air that day and the 
altitude of 4,700 feet. At no time could 
he get over 100 feet high. The grounds 
were surrounded by trees, and Willard 
found he could fly best over the plowed 
fields outside The meet was well at- 
tended, there being over 5,000 people, 
coming from all towns within a radius of 
100 miles. This was the second flight in 
Idaho, the first having been made at 

Boise City the week before 


Two Brothers Killed by a Fall in 
Russia.—Within the past month no less 
than four men have fallen to their death 
when fiying in aeroplanes. On May Ist, 
while flying together in a biplane at Se- 
bastopol, two Russian officers, named 
Mattievich, were dashed to the ground 
and killed The same day, Wynmalen 
experienced a bad fall at Paris He 
dropped 300 feet, but happened to strike 
in a pool of water that was sufficiently 
deep to save him from serious injury 
The following day Lieut. Roser, of the 
flying above the 


German army, while 
station at Havsheim (near Mulhausen) 
had a bad fall of between 100 to 200 feet 
He is reported to have been fatally in 
jured 


The New Krupp Aerial Torpedo.—The 
Krupp firm in Germany has just brought 
out a new aerial torpedo, which is said 
to be far in advance of anything in this 
line heretofore produced. This torpedo, 
which has been developed from a Swed- 
ish invention, is self-propelling and with- 
out reaction upon the airship or aero 
plane from which it is discharged. It 
operates somewhat on the principle of 
a sky-rocket, being composed of two 
parts, viz., an explosive head and a tail 
chamber containing a slow-burning pow- 
der charge, the gases from which are 
discharged through tubes at the rear and 
drive the torpedo forward. The initial 
start is given the projectile by means of a 
launching device operated by a light pow- 
der or by electricity. The gas discharge 
tubes are set at an angle, so that the 
projectile rotates on its axis as it moves 
forward. A very sensitive percussion 
device is used, and is provided with a 
safety lock, which is only released when 
the projectile has attained a certain speed 
of rotation. This percussion device is so| 
sensitive that it will explode the torpedo 
the instant it strikes an inflated gas bag. | 
Patents for the torpedo have been taken 
out recently in America. 


Number of Certified Pilots.—According 
to official figures obtained by The Aero 
from affiliated clubs of the International 
Aeronautical Federation there were at 
the end of the year 1910 no less than 516} 
certified pilots. The actual number of 
licenses issued by all the clubs amount 
to 578, but this is subject to a deduction 
of 26 names of aviators now dead and of 
36 names of pilots who have taken out 
licenses in more than one country. When 
the figures have been corrected in this 
way, the number of aviators credited to 
each country is as follows: France, 339; 
Germany, 43; England 39; Italy, 27; Bel- 
gium, 24; United States, 18: Austria, 18; 
Switzerland, 3; Denmark, 3; Spain, 2. 
Day by day the English list is growing, | 
and aviation is being so seriously studied | 
in the United Kingdom now that of a| 
certainty the above figures will be strik- | 
ingly more to the credit of that country | 
by the month of June even. At the | 
Brocklands flying ground. there are now | 
about 40 sheds occupied, and only on 
days when a gale is blowing are no 
flights made there. On most days three, 
four, and five machines may be seen aloft 
at one time. At Hendon there are two 
schools where pupils are trained daily, 


jand the sight is as interesting as at 


Brocklands. On Salisbury Plain and at 
Eastchurch and in the New Forest num- 
erous sheds are occupied, while in many 
parts of the country individual aviators 
may be found. The prospects are of the 
rosiest in England, and there is sure to 
be an immense fillip given to the move- 
ment by the Gordon Bennett aerial race, 
which will this year be held in the 
United Kingdom owing to Grahame- 
White’s victory over the French and 
Americans in the 1910 race. 


jand the Panama railroad during the fis- 


{to ores and processes, the 


|the “Massachusetts,” 1846, were built in 
|this country, each being equipped with 








Engineering 
Panama Needs Five Thousand Tons of 
Dynamite.—-It is estimated that 5,000 
tons of dynamite will be required to carry 
on the work of construction on the canal 


cal year ending June 30th, 1912. Of this 
amount, 3,250 tons must be 45 per cent 
nitro-glycerine, and 1,750 tons must be 
60 per cent nitroglycerine. For the pres 
ent year, the estimate was 6,864 tons. 

London Passenger Traffic Grows Apace. 

The estimated population of Greater 
London in 1903 was 6,806,000, and in 
1909 7,430,000. In the interim, the traffic 
had grown as follows: Local railway 
companies from 291 millions to 441 mil- 
lions; street cars from 394 millions to 
687 millions; omnibuses, from 287 mil 
lions to 311 millions, the total traffic per 
year having thus increased from a total 
of 972 millions in 1903 to 1408 millions 
in 1909. 

Damming the Mississippi.—Work is 
being prosecuted on the great dam, 
seven-eighths of a mile long, across the 
Mississippi at Keokuk, Iowa. The struc- 
ture will rise 32 feet above the river 
bed, and along its length will be 119 
flood gates 30 feet wide and 11 feet high. | 
At the end of the dam will be the lock 
gates and a huge power house 1,400 feet 
long and 123 feet wide, in which will be 
mounted 30 hydraulic electric power gen 
erating units. The initial installation of 
120,000 horse-power is to be completed 
July 1st, 1913. | 

Cofferdam Around ‘‘ Maine’’ Completed. 

Now that the cofferdam around th 
wreck of the “Maine” is about completed, 
it should not take long to pump out the 
elliptical basin which has been formed, 
and expose the wreck of the ship. The 
first care will be to make a thorough 
search for bodies. After that will come | 
the investigation of the huil to determin "| 
the real character of the explosion which | 
sent the ship to the bottom. Fears have 
been expressed as to the stability of the | 
caissons, but there is no doubt that army | 
engineers have given this matter most | 
careful consideration. | 

Oregon Agricultural College.—An engi-| 
neering show, patterned after the elec | 
trical shows which have been given in 
the large cities of the country, was re 
cently opened by the faculty and students 
at the State Agricultural College at Cor- 
vallis, Oregon. The apparatus and work 
of civil, mechanical and mining engi- 
neers, and that relating to forestry, was 
exhibited, the civil engineering section 
being devoted to good roads, the mining 
mechanical 


engineering to shop work products and 
machine operation, and the electrical to 
exhibitions of high tension current, weld- | 
ing processes, wireless telegraphy, etc. | 





not true that the auxiliary bark “Que- 
velly” was the first auxiliary sailing ves- 
sel to leave the port of New York under 
her own steam; for several years ago 


First Auxiliary Sailing Ship.—It "| 





the big five-masted German auxiliary 
ship “Rickmers” sailed from New York 
under her auxiliary power. Over half a 
century ago, moreover, two American 
auxiliary sailing ships, “Edith,” 1842, and 


both sail and steam power. They were 
full rigged, and their propellers were so 
adjusted that they could be turned up 
out of the water. Nor should we forget 
the old “Savannah,” 1819, which was, 
strictly speaking, a steam auxiliary. 


Riveted-plate Cable Suspension Bridge. 
—A suspension bridge of curious novelty 
has lately been built over the Oder River, 
Breslau, Germany. It is a highway sus- 
pension bridge of 415 feet span. The sup- 

|porting chains consist of four flat bands, 
each made up of 12 thicknesses of plate 
riveted together. The floor load, taken 
up by the suspenders, is distributed be- 
|/tween the four bands of each cable by 
a complicated system of equalizer bars 
and links. The Germans are nothing if 
they are not theoretical, and so we learn | 
from Engineering News that “the adop-| 
tion of bands for the suspension cables | 
was due to the desire to secure maximum 
flexibility in a vertical direction in order 
to minimize the secondary stresses near 
the towers arising from temperature 
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A New and Authoritative Book 


MONOPLANES 
and BIPLANES 


THEIR DESIGN, 
CONSTRUCTION 
and OPERATION 


The Application of Aerodynamic 
Theory, with a Complete Des- 
cription and Comparison 
of the Notable Types 


By Grover Cleveland Loening, B.Sc., A.M. 





Aviation is a predominant topic in the 
mind of the public, and is rapidly becom- 
ing one of the greatest goals of develop- 
ment of the progressive engineering and 
scientific world. In the many books that 
have already been written on aviation, 
this fascinating subject has been handled 
largely, either in a very ‘‘ popular” and 
more or less incomplete manner, or in an 
atmosphere of mathematical theory that 
puzzles beginners, and is often of little 
value to aviators themselves. 


There is, consequently, a wide demand 
for a practical book on the subject—a 
book treating of the theory only in its 
direct relation to actual aeroplane design 
and completely setting forth and discussing 
the prevailing practices in the construction 
and operation of these machines. “* Mo- 
noplanes and Biplanes” is a new and 
authoritative work that deals with the 
subject in precisely this manner, and is 
invaluable to anyone interested in avia- 
tion. 


Mr. Loening, who has come in intimate 
contact with many of the most noted avi- 
ators and constructors and who has made 
a profound study of the subject for years, 
is unusually well informed, and is widely 
recognized as an expert in this line. In 
a clear and definite style, and in a remark- 
ably thorough and well-arranged manner 
he has presented the subject of aviation. 
The scientific exactness of the valuable 
data and references, as well as the high 
character of the innumerable illustrations 
and diagrams, renders this work easily the 
best and the most useful, practical and 
complete that has ever been contributed 
to the literature on aeroplanes. 


Following is a table of the contents : 


PART I. 


The Design of Aeroptanes. 

Chapter I. Introduction. II. The Resistance of 
the Air and the Pressure on Normal Planes. III 
Flat Inclined Planes. ’. The Pressure on 
Curved Planes. V. The Frictional Resistance of 
Air. VI. The Center of Pressure on Flat and 

Curved Planes. VI. ec Effect of Depth of 
a and Aspect Ratio upon the Lift and 
Drift of Curved Planes. VIII. Numerical Example 

the Design of an _ lane. 


PART IL. 
Detailed Descriptions of the 
Notable Aeroplanes. 


Chapter IX Introduction. xX Important 
Types of Monoplanes. XI. Prominent Types of 
Biplanes. 


PART II. 


Comparison of Types. 
XII. Comparison of the Prominent Types. Xill 
Controlling Apparatus. XIV. Accidents. XV. 
The Variable Surface Aeroplane. Index. 
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| Science 
The Temperature of Italy.—Dr. Filippo THE LIGHT 

Eredia has just published an exhaustive = ea f a 

work on this subject, comprising tabu- STRONGESI . METAI 


lated records of the temperature, by 
ten-day periods, from 1866 to 1906, for 
the meteorological stations of Italy; also 
statistics of the variability and the range 
of temperature, and a large number of 
charts. This bulky folio volume, which EP 


BROOKS MONOPLANES | is issued by the Ufficio Centrale di Me- Send { - teat tke cl 
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| teorologia at Rome, forms a fitting com- | 
Completed Monoplanes Ready, fe ome. panion piece to the same writer’s work U. S. McADAMITE METAI 
Complete Monoplanes. Without Power Plant. on the rainfall of Italy, published in 19 Rapel lye S BROOK! 
1 in assemble 1908. a 
Complete Material ‘Shaped and Fitted. Reflection of Ultra-violet Light by 
Complete Working Drawings and Instructions Snow. —Prof. J. von Kowalski, in a letter 
|to Nature (London), describes his obser- = on ty Te Vel- 
WMEDIA DELIVERY GUARANTEED vations of the spectra of sunlight re- can on Reser. “Bhave with it for 30 days. ce 
LAL: cane of contd. aie flected by snowfields in Switzerland. He ey It back th: there will be no chores. Bot 
independent and operated by separate finds that the ultra-violet rays are re- pered and bevel se it’s ma 
} aa er flected by snow almost in their entirety. Sei ee ne Sn cub tow ehen you Ghere. amatata row b i ca eeece 
being reinforced by one of equal strength, This fact helps to explain the trying Complete Cutlery Catalog Seat Free. THE JOHN D’ ¥ CO, Dept. 80c., Me. 
automatically condy to take up the susia, effects of such light upon the eyes, and 
struction, material and workmanshi o; suggests the advisability of wearing, dur- 
ented toe eee ing a period of snow and sunshine, The Newest, Clearest, Most Interesting Book on Aviation 
into detail and a posta Felt bring it to you glasses that are opaque to the ultra-violet ~ ‘ 


ewraamerann comma | THE NEW ART OF FLYING 
1705 Rust Avenue Saginaw, Mich. New Physical and Chemical Tables.— 


The preparation of a new edition of the 
standard work now known as Landolt By Waldemar Kaempffert 


| 0 CENTSADAY & Bornstein’s “Physikalisch-chemische Managing Editor of the Scientific American 
EY rar ne — yoo yet - Do you know why flying machines fly? Have you any realization of the 
: } >} bu + ) ste e € . : > 
re nae tg os pe Bg : problems involved—of balancing, of motors, of propellers; the lega! and 

















Mads in is mawltecue | Greifswald. These two writers have set 
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| 7? a ¢. Entire line vis- circular to men of science and scientific monop anes or Dip anes! le ne Ww art oO ying has opened a whole vast and 
oe ribbon, universal keyboerd ote, Ageas cemed every. |institutions throughout the world invit- hitherto unexplored field to civilization. Tf you want to understand it, and 
| po ee Mo calling neceerys a cloned ing suggestions as to additions, omis- be abreast of the times, read “THE NEW ART OF FLYING.”’ 
and to learn of our eas erms n . . . 
pipes Free part wagon ng ing this OG edented sions or other changes likely to increase 86 illustrations, 2mo. , $1. 50 net 


he value of the work. Such suggestions 
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; An Arctic Coal Mine.—According 10 
How it is constructed, how much it will cost, is it prac- | La Nature, the most northerly 


coal mine 
tical from an architectural and engincering standpoint? 


in the world is that of une Arctic Coal 
ssa ann dieadiaih te enall Ghakaciiaeieaes all Company (an American concern) at Ad- 
published in Scientific American Supplement 1685. Price vent Bay, on the east coast of Spitzber- 
10 cents by mail. Order from your newsdealer or from gen The coal crops out at the surface 
MUNN & CO., Inc., Publishers, 361 Broadway, N.Y. || of the ground several hundred feet above 
sea level, and is brought down to the 
| : —_|harbor by a funicular railway. The 
| company has about 150 men at work, 
| chiefly Norwegians, who remain on the 


| spot all the year, although Advent Bay 
We have been |is blocked by ice and inaccessible to 
| bescor for eight months; viz., from No- 
asked }vember to June. About 6,000 tons were 

taken out last year, but the maximum 

; | output has not yet been reached. The 
chief market for this coal is Norway, 


These and other important questions relating to the struc- 














If we use the name of the sub- 






































é sciber when writing to the people | which has no coal mines of its own 
} whose names appear on the lists The Antarctic Expeditions.—The whole 
sent in by our friends. scientific world is watching with inter- 
est the progress of the numerous expe- 
Of course we do not mention ditions that are now laying siege to the 
the name of the person who sent South Pole, or are preparing to do so. 
us the list without permission. If There is, of course, much international 
this doubt has deterred you from rivalry, and apparently each party is 
sending us a list don't wait any disposed to regard as inviolable by the 
longer, send in the list at once and others the field of operation that it has| jim The only 
’ : chosen. The most surprising piece of J 
rest assured that your wishes re- : , ‘ p. ° 
mer note all eee giana tall news that has come from the scene of olution s 
garding the use of y . |action up to date is that Amundsen, who 
be respected. sailed in the “Fram,” ostensibly for the Fi i 
Arctic, has turned up in the Antarctic; Are you " trying to make both ends meet on a small, un- 
All you need do [va a he ee oe satisfactory salary? Are you one of the thousands of energetic, 
|the ice-barrier at 165 deg. W. longitude : , ; 
| Here he was found by the “Terra Nova,” capable men whose days are spent in work not suited to their 
Is simply send us the names of lon the return voyage of the latte , 
; “Scienti pies ee natural talents ? 
pe aoe ert — disembarking Scott at McMurdo Sound. 4 
will do the Mion rane Yn fins Halley’s Comet.—Prof. E. E. Barnard Then read this wonderful offer. We mean it and 
: informs us that he is still observing there is a fine chance for you if you improve it. 
names you send us the better will be = = es ; ct 
, - lalley’s comet with the 40-inch Yerkes : 
the results obtained and the longer telescope. It is now growing rapidly If you lack the time and the means to stop work and take a course of 
period gerne your “en fainter. His last observation was made training, the American School will lend you the cost of the training you 
subscription will be extended. on April 25th, when the comet was esti- need and let you make your own terms for repaying us. 
Fer cock com subscription -_ mated to be of the sixteenth magnitude 
: . in a poor sky. On April 23rd, in a good This is the greatest offer ever made to men who 
ceived from the list you send us sky, it was estimated 14% or 15 magni- have “got it in them to rise,” and we are pre- 
we will extend your subscription tude. At the observation of April 25th, pared to help everyone who comes to us in earnest = 
| four months. Thus if we get the comet was 463 million miles from 
three subscriptions from your list the sun, and 414 million miles from the| Check the coupon, mail it to us, and we = gee 
we will extend your subscription earth. It is now very small to the eye, will explain fully our *‘Deferred Tuition r 
for a full year land feeble in its light. After its reap- plan, how we will lend you the cost of the Opportunit Cou =o 
° seneneinie:'taiah autuanis ‘ax. sean eae ie edema sed to apreccmdate a y ipon 
Don’t fail to put your name and behind the sun in the morning skies, it eS oe American School of Smeaton Chicago, U S.A. 
address on each list you send us, | will perhaps be out of reach of any vis- No Promotion—No Pay—that’s what rt bat. urked “X"" Scien, An 
so that we may be enabled to give |ual telescope, but Prof. Barnard believes our ‘‘ Deferred Tuition’’ Scholarship Book-heoper +++ Draftomse 
proper credit. that it may possibly be followed longer means. Send the coupon today and pre- 
; N ; , |with the great photographic reflectors. pare for a better job. Systematizer 
Mail all lists to Circulation De- |The comet cannot be followed now very AMERICAN SCHOOL OF as 
partment, Scientific American, 361 |much longer in the evening skies, be- CORRESPONDENCE panne Renaer 
Broadway, New York City. lcause of the lengthening of twilight, e | Reclamation Fngincer 
| and its approach to the direction of HECAGO, U.S. A. 
—— the sun. / Se 






































THEY ORDERED 


3 8 66 M ACK 99 
TRUCKS AFTER INVESTIGATING ALL 


For six full months engineers of the American Telephone and Telegraph 
Company made a thorough study of motor trucks and then concluded 
that the “MACK” was the leading gasoline truck of America 





P-TO-DATE concerns all over the country have reached the see dies hard. Motor trucks look unwieldy, but they 


same conclusion, realizing the convenience, economy and are not. No motor truck made is as substantially built, and 
advertising value of motor can do as much hard work as 





truck delivery. The Texas Oil the “MACK” —and yet no 
Co., for instance, has in use pap motor truck and no delivery 


33 “MACK” Trucks. 


The “MACK ” will take 
DOUBLE THE LOAD of 
any team, will deliver it 
TWICE as quickly, and at 
far less net cost all- 
around. It will back a load 
quickly into any corner and 


team can possibly be more 


easily handled. 


This is because truck- 
making is not a side line 
with us in connection 
with pleasure-car con- 
struction. 

We specialize in trucks for 
heavy hauling. For twenty 
years we have built trucks. 


will climb grades that no team 





can negotiate. 











lt is infinitely more adapt- We have been building com- 
able than team delivery. In mercial motor trucks for seven 
rush seasons, it will work years. And that long, special 
twenty hours a day. It costs nothing to feed when it is idle. experience has taught us what others cannot know as well—how to 
Weather conditions, whatever they are, do not affect its service. make trucks with a maximum strength at the least weight. 


No firm has a right to say it is handling its delivery problem as economically and conveniently as it can be handled until it has studied 
the possibilities of the “MACK” Motor Truck. Send for large illustrated catalog, showing how simple and serviceable the “MACK ”’ is. 


MACK BROS. MOTOR CAR COMPANY 


SALES OFFICE AND SHOW ROOM MAIN OFFICE AND SHOPS 
30 CHURCH STREET, NEW YORK ALLENTOWN, PA., U.S.A. 
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PRESENT LOW PRICES LIMITED TO MAY 3Sist, 1911 


THE NEW 


This is the Final 


ENCYCLOPAEDIA Announcement 


| BRITANNICA 





Present Low Prices 
to Be Withdrawn 
May 31st 


A Saving of $10.00 
By Those Who Do 
Not Delay 











THE NEW 
ENCYCLOPAEDIA 
BRITANNICA 


(11th Edition) 


HE new edition has been writ- 
ten on the same lines of com- 
prehensiveness and unques 
tioned authority which have given 
the Encyclopaedia Britannica a 
world-wide reputation since the is 
sue of the First Edition in 1768-71. 
It constitutes an entirely new sur- 
vey of universal knowledge of 1910. 
No completely new edition has ap- 
peared since the issue of the Ninth 
The 11th Edition con- 


sists of 28 volumes and index, com- 


(1875-1889). 
prising 40.000 articles, 7,000 text 


illustrations, 450 full page plates, 


and 569 maps. The entire contents 
of the work have been under edi 
torial control before a single page 
was sent to the printer, so that all 
the volumes are practically of even 
date. The contributors number more 
than 1,500, including scholars, spe- 
cialist authorit‘es, and practical ex 
perts in all civilized countries; 
£230,000 ($1,150,000) has been paid 
(to contributors and editors, as 
well as for plates, maps, illustra 
tions, type-setting and corrections, 
office expenses, etc.) before a copy 
was offered for sale. The new work 
combines comprehensiveness with 
brevity; many thousands of short 
artic’es having been introduced for 
the first time. Among the new fea- 
tures are dictionary definitions 
(dealing with technical or scien- 
tific words), biographies of living 
celebrities ‘n all countries, a com 
plete history, under alphabetical 
headings, of classical antiquity, bib 
liographies of all important sub- 
jects, exhaustive accounts of all new 
countries, the first connected his- 
tory of modern Europe, detailed and 
authoritative articles on industries 
and all practical subjects, and the 
latest results of archaeological re- 
search, of exploration, and scientific 
discovery. The new work contains 
more than twice as much informa- 
tion as the Ninth Edition, but in 
the India paper format occupies 
about one-half the space. 


ELEVENTH 
EDITION 


A Fresh and Original Survey of Human Thought 


Learning and Achievement up to the Year 1910 
Issued by The Press of the University of Cambridge, (England). 


— 
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29 vol . each 1 inch thick. Legibly printed on opaque India paper 
wall toasl te fall cheep-skin or full morocco, with flexible foc 


° : 7 ° of the new Eleventh Edition of 
The First Distribution is ceicirated work will be lim- 
ited to applications that shall be registered to May 31st, and until 
this date the present advertised terms of subscription will hold 
good, but after May 31st a new schedule of higher prices (an 
increase of $10.00 a set) will go into effect. 
° - of the work has now been reached, 
Complete Publication and the special arrangements for 
accepting ‘‘advance of publication’’ applications at substantial 
concessions in price will be discontinued. 


Many Libraries in One Work 


hooks covering all the information contained in the new Britan- 





A multimillionaire could 
not collect a library of 











nica; for there is in this new edition much that has never been 
printed in any other book—the work of experts and specialists 
who have never before expressed their knowledge in written 
language. Indeed the new Britannica is the essence of all human 
knowledge condensed into 41,000,000 words and embraced in 29 
volumes which—in the India paper edition—occupy only 29 
inches of linear space. It is many libraries—all libraries, one 
distilled into a single orderly, scholarly, and emi- 
It is at once a library of History, of 


might say 





nently readable work. 
Geography and Topography, of all the Sciences, of Archaeology, 
of Religion and Theology, of Philosophy, of Economies and 
Sociology, of Musie, of Art, of Languages, Literature, and Drama, 
of Engineering and Industry, of Law, of Medicine and Surgery, 
of Agriculture, of Military and Naval Matters, of Sports and 
Games, and of Practical Information covering every phase of 
human activity, every field of human endeavor. 

— ° was fixed during which ‘‘advance”’ ap- 
A Limited Period plications might be registered, and gen- 
eral publicity was given to the opportunity extended to early 
subseribers to enjoy the benefit of a substantial concession in 
price. 





A La C . was allowed to those who by sub- 

rge ONCESSION scribing promptly should assist the 
publishers to print and bind the first impression economically— 
that is, with actual foreknowledge of the preference of the pub- 


lic. The 
. of the original announcement in No- 

Immediate Success vember, 4,157 applications being re- 
ceived in the first 30 days, made it apparent very soon that all 
preliminary estimates of the probable early demand would have 
to be disregarded. The printing order was then increased to 
17,000 sets, all of which had been subseribed for by the end of 
February. Undoubtedly the 
L P ° f 4 0 a volume was the chief factor which 

Ow r rice 0 $ + 0 called forth so many early subscrip- 
tions. The old 9th Edition (25 volumes, 850 pages each) cost 
$7.50 a volume in Cloth, and $10.00 in Half Russia. The new 
edition of the Eneyeclopaedia Britannica averages 


1000 P a volume, and contains more than 40,000,000 

ages words. In view of its broad usefulness as an 
instrument of popular culture and as a trustworthy guide to 
sound learning, the Syndies of the Cambridge University Press 
(the English University of Cambridge having taken over the 
copyright) regarded it as an especial part of their obligation to 
the public, in giving the new work the imprimatur of the Uni- 
versity, to offer it at a popular price. 


Before the Expiration 
of the Period for Reg- 
istering Early Applica- 
tions at a Substantial 
Concession in Price 


The Advance in Price 


($10 a set) will be effective both 
in England and America immedi- 
ately upon the closing of the list 
for the first distribution on May 
31st. 


To be Increased to $7.50 


It is intended that after May 31st 
the price shall be increased, and 
the work will continue to be sold on 
an ascending scale of prices of 
which the ultimate price will be 
$7.50, the same as that of the 9th 
Edition. 


More than 20,000 


Applications have been registered, 
of which 89 per cent are for the 
thin, flexible India paper volumes 
(1 inch thick), instead of the vel 
umes printed on ordinary book 
paper (2% inches thick). 


HE convenience of the new 
I dress, in which the new En 
cyclopaedia Britannica is ofe 
fered constitutes an advantage which 
cannot be fully appreciated unless 
it is considered in connection with 
the uses to which the book is in- 
tended and designed to be put 
There was always something for- 
mal, if not almost repellent about 
the old Encyclopaedia Britannica. 
All its qualities were of the mas- 
sive kind, including its physical 
makeup, and in taking down one of 
its volumes one had a good deal of 
the feeling of a schoolboy settling 
down to do his lessons. After all, 
the main purpose of-a work of ref- 
erence is to be referred to, and of a 
work of information to be read, and 
both are largely defeated under such 
circumstances. Incomparably the 
greatest benefit resulting from the 
innovation of India paper is the 
more INTIMATE character of the 
new format. The delightful handi- 
ness of the India paper volumes, 
their readableness, the fact that 
they can be picked up and held in 
one hand and (in either of the 
leather bindings) bent back as 
easily as a magazine, are a sure 
guarantee that when people come 
to discover for themselves how ab- 
sorbing a story these volumes have 
to tell, they will fill the void of 
many an otherwise empty and 
wasted hour. It was Thackeray 
who said that the great sacrifices of 
life were comparatively easy, but 
that it took a hero to face its minor 
discomforts. On the same principle 
a book that is uncomfortable to read 
is only too likely to end up by not 
being read at all. 


Illustrated Prospectus 


(40 pp.) 56 specimen pages on 
India paper, 4 specimen plates, and 
form of application showing the 
special advance terms will be sent 
on receipt of request. 


Cambridge University Press 


Encyclopaedia Britannica Department 
35 W. 32d St., New York 
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from every point 


-the Best 


Compare Colgate’s with other shaving sticks. 


Such broad perfection is found only in two other 
shaving preparations—Colgate’s Rapid Shave Powder and 
Colgate’s Perfected Shaving Cream—each the best of its kind. 


With Colgate’s you choose the method—the lather’s 
the same: softening, soothing, sanitary. 





A trial size of Stick, Powder or Cream sent for 4c. 


COLGATE & CO., Dept. 70, 199 Fulton Street, New York 


Makers of the famous Cashmere Bouquet Toilet Soap. 








